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.. Lie #^1 Jf -tfjji tfjll ^JaJI jl_P^w*- 

oUl j *\ oL w ^ ul A ^ JlsVi u *sL- 

ioj* iU £***# J/3l J*jJ-ti 

o r< J , j^ Vi . O j Jj * b* jW-tj 

l — Jt 1 j*- ^*U U*jX' -kt jj <i ojiOa ^j! 1 cii jJ-l j 

^La^£_, UUilj ^iTj ^UJl cWl r j lIi jpJJjfl JA 4t 47[j{ yjL- 
o^l ^J) ^)] jj ( ^ J| ji* ^ 1^ VlfJ 

jt ^j^UI) ^y# li *1 j*- Jibnlt Jc J jLiiij i : *-jjpji!l 

J_*JI j dJjLii (jl LJs Uy ril L!^, i Vr jj Ll*yv L» j*j j-a* j 

tj CiH'jUt jS\ J] 4£j&J ^*J| (J* £1 jlgi Jc 

•wjjjJI bj^- o* j ^Uj 

J** J l ^l oji* _>ll UJjL j 21 j 

cf^ isr J*- vW tXf^j ^>)u 0 i- y #j_^ i^' y 

* u* j A ^Ub* J *t£jUJI 

ijJ* ii J— L-D I <jr- ^ill oL^Ll tljJwCl! pbjt yj 

f ^Vi J| Ui^Uj ^ j^ifl i^Sjj JC^ kLj ^1 

-j-M j L.1 , oUjjJt i_i.i*fj wii U ;r iJ ^ ... tJC» j jsV) 
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^■yrU w O* <*1 U-^-J ■“!» 

f, JX olj U J-UI oliut fl 2fW JT «-* V^‘ ub 

jjui j>jJJ Uj> r y W •T vr - * 

. 3; jjflj jju«t' lilii 

U > JJ Or Ji .U, alisj J\ jCsJt j\y. jfc ul l*- J *Jj 

i,ji.at ^.Ld«jUi j <_j oiji* jl cr«a' djtjs jl i/* - 

j j j jij . jw j tJr-j at Ji^H ijTi til* 1 ait oil; 

o ytjii ^ jd ’ 
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oL^ur 

j^f 



4***f 

• -i^jlr ijj . V-#ljoL.j^ai 

^liJr J*aaJl 



v/Vj t#*s JO 

oL ‘ *--»/ ®* Jj : o- JjjM JjCi 

^Sj , jl 

- -1W1 • isjjiil .^Ji 

. 4» U'Ji J CWJjJtj uiwlil ^ ^ 

^Ull J*ti\ 



Jcu J C.IJI 11^1 

•— ieLs . ^.jjji 1^ 

~ L ^'( JLivJ ) i)> : V LJI oLJI 
oULi , <j;>-I J1 ^ £} J^ti ; oUl 

. oUl J^b ^J^ii i Ji^) ^j^lj ^LiiVl - a. > 
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Vijs 411 

j»\ /5l ; Vjl : S * U ' 3 ’ 

j\ i jU^M ‘ V*j* '■ 4 -^ M 

i^l Ol ijs a ; 

olj-id! : 131* — ‘ *-•*5“* ^ 

J.1 jJI „*« (i LJlI otU UJ Jr -' ) ^ J Jr^ 

, ijtjJ-1 * ->JI : jAJMj 

, JijjJi ^M 1 v* • "*~ t - i - u ^ 1 

j. \^\ u»'jA i^r 31 u>»^' • *>* 

4 : VV*j v-^ 1 

. i JJJ y-S . jljjll jW ‘ ^ 

jjjb >M X ‘ cU^>u^Uij>» 

^U-l 

yua *wyi J^l 

,w\ JVSaVl — 

jusyi - j a* a> o c J' i3 ^ 1 — ^ 

j'osyi : «.^&> jusy>-Jj* u - l3U -u 
.oi>i»A>up 4 *jj-» W 0jj < 
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JteVI - byL Jj»>ocJUdVi 

oiL-jjjjJI i ^ J qu i*j*r 2 J> 

t i J LJl i pjJJ 

. jtevi- jjflfiii 



■'*’* ^1 oYVUl 

4 iiJI jj6 X Jh«I j ~ jJl 

* Jt'IjjijjjI* - ft 4 JJ_rd& 4 Jui? jll « jJ jJ-l 

4rjl * J^] O V^LJl J jc , L.^^-pjjJL* 

3ljl«zU - tj”j j^iJI oV^U- i>; Vl_f *Ui)f 
« ;A>| . <JUI <^sCl) 4*jUI'l - 

gut J^f 

* jLLI ja.1 t j ^Sll ; *U1 J^l) 

U 1 ™ * iXP i fUii 

JeUr : oU jjJt £* -S-*r j)j _^— )! J^Ialt 

* J5ai ^ jL*] * c ^i jl jubt jU] < w^-^i 

ol*S t » oL-J jrJlJJ 

- trJjsr » 
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^UJf jAsJf 

V a «un ow >ir j ^Vi j* 

: Lil? — Jj^S J* 

jiS"! jl t jj**j aj^CJI ; Ulf — fj& 

w4- jUUj: JLJI jji * _^JJ Cj#*- 4 * 

oU!l j* \ r ^^i cf J-J * i>* 

* j- ; U*L> * 

^UJf 

4,*3 oUJl J^b*f 1*3 Ufl 
j^L^. (_)* upflWS » 

iJU ■! y*r 1 J j^J-1 - O* 

LjUa _ iUa^lj *^Mj>rl j£ “ fJ*Jj^ a* 

jt iijlsil jl 4 a*\\ w>U^*9 1 - i_rJ j-aJI 

<*jlii| _ ^ a* - 4l*I*M 

. hj\+XJ\ 

jitaJt J-aeJl 
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V •=*»* O ^oti 

J-J^l J-aafl 

- ^bjtfjuiauwtou^ 

(il> Ijj* Vjl 

j Jj) jll iSJJi* * li •Ijiall jljj'St J*if 

**1^1 *■ (j 4-* >11 ijg^-ill jji t jJijjLl- 

: U l* ^ ts oL. 1 ^Jp(J 3 )l j »Ij_j«J! 

Y <SJJ* < ^lUJ Jtjjl oLidl ; ^JpOJI 

1 A x 

^LilaJI ciL j 

jWilJ) iSJj? ;u Willi : Lit* _ Jj5 ill 

• ^iUj* sj*jjb* : : ^tj — 

^1511 



WUJl o»-j> 

t U^LH <!X lj^_- u-jjj : U Ult ; V_>t 
,y^-ui j >^i iLijjii 
:Jji)l : til? _ Uj->Ut oLjj** j** j4-| 

a*jji . J>)l jj Ji Ojt crJj* • J >11 ^ jj 4 
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— xs J o>Uj 4 ^ ^ib^ 4 

liLtjjU 1 3-JI : ^ 

i jmm *. SJ— J) J WtJ 1 

AAjj* u*jJ 4 VjJW : ^ ,:U -^- 

_ U_jUI J v rUJS or-^JS* 1 iJk V.^® 

, \jJ\ J > dM j ^ u-jji ; l j-JI J> : 






- iid^yf ii> L-itti 

idJU^iyiijrtTu^ Jjf ^dU-ilS :dLLJl 

_ dU-il! .jSfliM * dijjill f>‘ * jrjji 

^ _> j-i 1 ^ ; 

£ j-i>\ cU j jjf j** t £ l rJj £ 4 

>■ J*j* l rJjj * i*r*-^ 

dJU Ijnsjji : c^ 1 = kb ~ jU-1 

^U-l ^jj^j t ^lid! j j — ■**- i— 

* -t — idS j jUI >T * C 1 ^ 11 ^ 

: *jJ\ ■ Ui1 ttf^-J! j ij-J-ISJfcN 

4 ^JjN 4 ^>J_^ 

■ *jJ\ 
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- jUM jlj^l 

; UlV^ 0 jjl31 tfjjPij-'jj'fij : DjjUII : Ul* 

: i Vb - dUj^- ^ j j*i : ^JaJI 

* &hj* 

■** : uWI : VjI ~ ^jUU ilfUJt oL^ 

* tjWl jljjl Ujl" jA i <jlalll Jijjl 
u*-< 4 ^>4» jj^p dJjljj* ( J*2\ JJjjI 

,6jUji! dblj^ :Ojifj*!:bl? * 






J i**LaJf itfUJl oUjj^ 

Al jj* <rJji ■ >» : Vjl : iJLJI JlrUl oLj^j 

u'jjj * «-*UI fcj-jji : «=~*B1 : UL‘_ Jnuill 

ia ’ a, ° l — ->j? * ^iJll j >/Sl dli.bjll 

j a J -’9l jLM :v j /II : 

• crJ^j : Ja~3l . Ly I j L_J /I 

.j-Jlii Wo-Jjj : ^J! : J-WUlfUcLj^ 
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i jd'J I 1 ^ib>* 

^L>1 J-mJI 

4/ jUU jtJfi 4,rjM JtfUlt 

jjJI u-jjj ; ,^3-t : V jl : >1 

ojiji-1 : Ut - u-S-t «£*•_' jj- ‘ur^' j 

: UIjII; \ 31‘ - oji>l J*^ 1 ^ >j* 

jU jl . jj = U .*-J - y j! ^ ->->* 

^ Jj: » . j </*-».«* ‘ 

oL-jji • j» j£-N fJ* 

tjiijill ut»j>* u-Jj* : > j* ! = afU 

; ^ : ijjdl 8rU CjUjjs* . J* jSll j jW £*-*' 

. iM jj** 

£iLJl 

i_,J*Jl_5 4j» JlJI 4li W( Cll 

.jjl jii ,t«y oLjjj : jJljll : idA 5lfUM »l~J j» 

lijJI JWoUj^j . 
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urJjJ i 4^*11 j iijJ\ : ^>11 

* tSj^ ^ OUjj^ J±»l * ^1 y# 1 

W*UJl J-»)l 

■■ 4*1^1 4tfWi oUjjji 

*jiJl dJj I j jji lijijldAi tj^* : Vjl 

L ijill lS'Js* I i ; ^=*JI 

* 1 L*l? — \£ ^*-*3 l £ jJJI 

c*^ u*"* * j isUUi dUj_4t j_jj 

j 1WI dMj^l ^ Jv j : ^11 : fehr _ 

J>^1lTJj 4 - jp^tJl 

o*Jjj t ; jy5t : — ^^*3) 

" *S^^\ L >a^ 4 jj'Sl j *Ls*j| iij ^Jj 

olll ^j2T ^ ; j£_J1 w^di : UaU- 
i^-LJt tjtjjj i ^£Ljt i^ai dii Ijj^* u*Jjj 

* JLJI t_^a* oUj J^a* t y^i(] j 



£*UIf J*aaJf 



4l**J*J^ 4*«s-jiJfj igSfijJf 4i*Ulf oUj;i 

r> : J— *J : Vjt ; UjJI J]ru ^ 
‘JiJUjy u-jji : J-jJ ) : UlT _ >Jj 

J-J J 1 J ^.SJi ^ Jy j . jjjii iijij 
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ta* 
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iSJj* ‘ u-rJ ] j jJ^i\ Jp^i o*Jj£ : 

; 0 ^:V ^1 :^JBfUl^W> 

j> : jjk\ : * j ji\ 

- jjil U*Jjf 6 Jjil ti 

.„ - Vijfcyyi jkavi 

((t liT *.. ’.** -•* ■* •**^►1 yif 
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JjS i ,j4-i 

oULt 
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<U*I 

oLj jjaJf 

£-:* ve - ’ u'* fjtsBI (i 
C ai V 1 ^ 1 J^* “~£^ J V“* ^jUiVI . ui ^L-feril 
V aA, -> ( v^ 11 isj-4-I ) i5j4-Ij i^Lli jjJlj Iji jJUiVb 

jM3j $ < J v K)ij JUJU'S! JJU J >| IjiJl ^*itj 

c-J-b ^Jt Jt ^t^'Jl ^ jjjlJI <] 

i* U I I olj-'xii! 4~JJ l U 1 c U„gej i_JK3) t^JL J) j UaJtj 

JjaJI *u J Li (jjlt < jJ)l ijjj j .1^11 ^ oLj^l) 

' j* jS*U 

> • . . u» <jVI w i- SijjM oLjjUll jjc o jjj, ^jj) oij)t j 

t*t^l U vHiJ vil'LJI X’JI L>* 

* 4 ib* 

ii’Jtj 4* *y*dl vl^l Jj LJ) £Ut £, Le o L JijS *JI ._ , .,: 
*’->-•* ^J-V 1 -IIj v* UJUij oljtillj tJSCJI 

■ JJ^ alUju* J 

W L£a) j»l^! JL* JOjLUt^Lct jiJd 
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tJA tt T dUij jj-UI *lkiw v*-aT ^ 

V * i*^Sr jJ ^-■ 5 ^ 0* oUj^tl 

WXX \ \\*\ C* li uiijTj jCJI^.j j i*/il 

4J i L^'| o c ^ oijcJpslit ol VjH O'* id 0 ** d 

\<\\y o* ^ Ji ** J j^*JI3cL-*d J dlijl^il Ji -fl 

« UjdCj JjjtjJt^ oOjm^U <j 

l^jj^Jl ^1^*3! If+yJ 0 i1 jfLi-1 4p-t^i o c iLi'il 

^1 M \t*\ Jh \XA C* d Ji3W \ Jj\ ^ fd* 1 U 

i}\$ji <j jju 7 j* *LvJt J j £I^JS S vf Ji 

. ^U)l fWI ^zi J I o^-* vr*i J" ^ <J & 

i i 1-^lij jJ^iji liJ-^j ^JU 1 ij- O' ^i/*^ ^ ^ 

ji jjj ^r‘ ,sr J ^ ^ v^ j1 M * *-&f 

dJI ^ ju jJ! oU diUj i*iU* oUj^ it!jj JJ J o* 

lSjUt o* T*>- ^ jj^j ol/joJt ^L^z**l Jl Vi* 

* <zsr u 

*j\a ^#*ofcLi jL 4 ' ^ 

jaJ-t J*^U o* uK 'I vU' otlJI j-* £y -T^i ^ 
j^lb 4UVIj* ^ :U)1 / L ; 0^ ■ jl *^ UJ1 ^ 

o! jil u c *** 

oL Vj)l^ , uu j <syJ\ ^KJt ^c* & v * tfa* 

, ^^jJI J j** J jL^U o- 7 • V • V.^ J^ 7 ^ ; 
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a} '/. £ * —T * 4 jtJI j *y # * jSLJl w^as J y 

* ls^SCJIj y ye 4 3b t yJb ijjfr-il ;J >1! oli-4.*=-s*l ^iJb 

■ lA^Jj ^Ut y t i . — vo 

£a i 

O^aLil J S**C* * J, Jjl O L JjKijl (jl # UJ1 

jJj i J.t J x* oU^Vt *<■ =^*jV Ifii j ^ j*5l j® 

tji Vt Uj 1 j* J*a L^jI o4»fJ jJ ol*Jt 

Oj§\ ^Xiv Carolus CJusius 1 1©V*l f ^ y^ulf U 

u'Jjp® wiL-iiS^! 1*1 „ tulip colour break disease a j*j ^ 

Ui o . 1 jrk* * Lr ju* VLJ1 w-w J^luT 

^ty"' 1 oL;^.# jjt <UriM o L»JjjJlj i^jLs^ ^ 1 

LjXJt <^\ siriy ^ pU J-*UT oljjkil] ijull oLJl 

^iJl Jj’Si Jf .JaroU* o j^Jl £* j . Jl^l 1 JA 

, u*AjUt <***1 j] oil* 

^ j> 4 j* Lf^ — I Ji ^ LJI O L* j _J**J| Jf tj^ j* 

*£Mj_jT 3j Lzll o L L;Jj*jUat ul Maj T er \ AAl^ j'l* ^ ui_* * tjk'-uJI 

* ol 1 LU! ijljjl E^^UC'U til wJU-i^ L K^; ^ jJ>n> jjLj^uJ] 

ot Ui ^-ec i^-J-i J.1 jt U-*rj 1$" ( iiMj_^il ^c! 

Jp 0^J}\ *Uc ^ , T r . L^v^Ut j ) lj ^1 Jc ^ UU 

j(i U ,jjt jij . oltU cJl. J , jc »JJt JUP o4a* j |i # y « ^ 1 o 

iiUtJi LjL ^ ^ u j£i ui ^11 jl 

• £* Cju,b Jur <ii3^ 
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dMjj* Jc Xyanoviski ftlt \ A\Y ft 

t^L Jaill jtftj J&J^i 

il t c / jai LAiJ 4*\:i j* jlp ^ J ^> v 3j o^Udlj 

Jp *r j-*h -er** 

^ ^jjl j Vj^ ^ ^ J!>L*- y j«* t«l t pAj® tijj 

4Tj^i] ^ j j|Ss-j ji l-^J— U jl jiU^t *a£3p1 ->-*«/■ 

yT ^ t . ^iJU v j ** itefl ii P i-M® ^ k-£-A l^uX)1 

^Sj 4 \j r (il dU-oU-. jl UU iktVlJt 

■ eorposcular t5 

Deijerinck dL^j^^j ^LUJi ^ls oij-i*- 

*£j_j JJ ^ Ifitj ui OJd t* 1 V, f^* tJjWdl 

OU-jJl dUjj* ol chjIj \ A^A ^ WisJl <i ^ 

U1 ijjflt J W Ij ijr^Sj! oiUd J i' tW^ JJ J-i Jswi SjdaJl -J 

^JU wi*** d-1 diby 4**r [a jW^t 0* J^dwVI 

4p*i& jlM t cootagium vivuni fluidum tS- x ** ^ 1^ 

JJI ijfPrl 0 ^ ! jb?j . I ^ 1 1* ^ Virus u^J^) ^ 

Lp\j diJ jJ 4.JX\ <j *ijfi t£^ JJ(/> £*+* did_/^-r{ l jS\ 

c o^ oj^i j_^' j* o^j i£ji^t 4 -^-^ fi JC ^ 

. \S ji^*" L r -r ^ v* ^ 

Takflim fU dJJ iS'j Takflta j^V 1 ^ 1 1 ^ 
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jji U apical cs JIjj'SN olkUai &\ 

Fukushi «-***! \ \Y* jj * rice dwarf fj-** <P ti 
Smith and Bouquet £ . 3ik> <P V&»1 

cuijt dUi j jl ^j] ! t ^,CJ1 js^-j y ***£ \\\o ^L 

. Eutettix Uneltus jljj'?) JU-lj* 

Li \ ft d'Herehe.? Twort \ ^ \ o^L <jj 

L# *\j jr;^XJl k-wit ^L*jjriiI!<JajuO^ 
J1 ^L*^lj jl« <5jL£! <jw« 5 #Lp| &) 

dill) Jb i j*l| L^oXjl U-“J fiuA-l gjljll 

Jj * ja j" L li]j 

d’Herelle jf*\j *S!ti*j iSTlj 1^1 iWSlSjU SJj.%- 

f* ji^j jtfu 4/i ^«4j oL^ jl! J^Lp- i^LI JjUI ni l a l l jl 

j^jtCXJI iWl 4> j*ll i±*LjjOl Jp J^i ^ 
h jjtlt l jj£==*}\ ^L jl jl Bacteriophagium intestiuaila 
j»a JjU — sli £^1j Bacterium eater of the intestine 

^L>I — 'jjK-iN <j>* ^ oSjpC^t Jjd j , Bacteriophage 

U» l $> oUjLit ijA jri*0 S j** J] ^LLp oitj ^ 4**Wt 

• ifrJjjcfi f* jJ* J kjri U 

local lesions ^T**^ V^Y^ fL Holmes 

ji jui" (j tj*jj^\ l^fKL L!jo*! -i»JwJfljiJt jja** 
vk % i*iit_ji jjf* vihLS' *l/ ) tjA i L^- ^3 j(ijf 
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* ^ ^ ^OfW <£7j Jj*) Jl CLoO 

<->jj j^aJI \&4 j% jp'Ji ^ J^SjcU fj*j 

Smith J*li Jp s^3 _^cll * . *2 , 1 1 ^yt o\£ jJ£? Jifciil 

j^*; j differential hosts i*^! olrLJl ^Kju^L \\y\ 4w 
l^IjU JaJI vlf- ^Y 1 X ^J^LUJ! 

* U^l 

J~s* Jp Jj — ^ait Helen Beale ^yA ^ jj 

^Js^Il Jfl c^2&* Lxe (jW-^jt dJji tj_^ antiserum 

^;\_4I ^Lalt pi 1 Jrt j <_ j j! j uUo oU (_>i 

\S*-a 4j V^J diJjj* u* Jji £A Jelii 4j \ oJbrj j 

j iir tU^pUfJl ^l-i, — JJ oo! 4» Uj i£,p*JS 

. vr LJi o Lm 

sJ 13 *^ * U*Ju$ 4*^ J J?" oUildl^y l^jj" ilha ulf S)> ol^ij 
t±.JlJt ^ajlj oLjjJJ l^J 4 j> jE^Vl u MuJtj i*L* L Ijil Jjju 
j ^ d* o SLij » SkSa ob^^fSs,. 

^Lm) i^rU -lXj y/ Sjj^' cr-JjJlUjcj* aUJt jC) J*J irJJI 
O* \Mfo ^ Stanley (j^*^ ul JJ 2 ^a Ji)l j 

<3 o-J ijWT 4^^ uU-jJl dii!jj* u*j^& Jj,p 

cb ■ ^ CnO^t V] J* U ^Jjpji}) 4J^ 4*; Mj Ifcil &\jJj Ijj^ J J* 

Barden St Pirie t£j^ * u^jl* i&Jl 
^£#1 (0l f -> rf ; yjK'jji) t^jy ^Uj ^ fljU^ ul^jjl 
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jj£> jjt 4ja*m 

H “ 1 " V fl ifl < 

4jt cJ>ol ^1 oL -?JI £* u O^CJ VJ V jti! ^lUs^l u] 

^ .UJ1 cu;^4 ^>-'jl AjwUI jjalfj X 4***1 

- jj j I Jij ^ 

^jWl 4^1 j Jj ill^j 5 \ i^J k ij j0L 

d*jl Aj* ^ , 4 lit £>Ljjj a*j^\\ ^Sj ^ l f _L j^cil 
^ J»S J>ui !:> JikJ] rf^Upr]^^ yH 4iti \\ a * ^lc Bawdan 
d\f j\ 4\ \\oX fk Luria \ jJ Vji [^i ( C^uj Ji * Ju Y * * 
i~ U ^ J^. ol J* Sj^U ^ entity 

V ^Jj3 oU^aT ^*$1 ljUi*- j j£ri iiLJI oUj^adl 
H 1 Vc^L^ Vj 

. a-Irtj** «ijl dD3> J a JjM ^c- jl i^l jjl ;aUj 4wL ol 

i/-^ 1 iSJ *jT C&U dsjQ^ x * * o ) 

( ** ) ' * * * — \ * ( mm ) JUJP \ * = ( cm ) \ 

*A° f J-^ 1 ' - “ oj„rC4> v * (mp) \ * * * = ^ 

* 1 Vi ( nm) nanometre ^yk^\ ? U^u.1 UU 
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Je J* J*7 ^ \& V ft LwoffoJ 

t i j ^ -kJ Up-Ij £y Jft l> J>^ Ji t U^|<1 

t, * V S_j Jt (j*^l 4 ^1 i 4^1^^)! 4j"^ 1* #jj“^ J 

Luria J/jtaj U jJ L.1 L Lipmann system d [- J f&J Jp t>_P^ 
i_^JjjJi -o^l* -u'l Jp kS VMA fk and Darnell 

<A! t5li-l j jf£b (i^!t dNA j\ RNA \^jj^ u^U-J ( genome ) 

olf Ji Jjjill l^- Lljlj J] A L] l^-r Ujl^- 

^jjhiJS *3 U Jo ^ ^SUKJJ oUp-JI ^ virions 

* fj. Ji ( genome ) VI JjM 

* oiU«^ y* ^jLjSC* (jDj_ji*dl 

JUte ^dtj 4# nLp\i-l dJLj ut ’ — \ 

l?j!^ J?^b 5j»rj uT jr pj*r ifi\S -Uil 

- Intracellular L ?*Jy* 

^4?m £jLi^ J_> — t A o* jjrtiJ! d>l — V 

j] ^11 obj A-l j Jio_? Extracellular infective state 

a^Ul IjJU^ 2 ^ilJ 4*1 J Ji oUjUi! jfwTj j oilj 

<?\j j)l S^UJ J fiij i U* j* Jj-k^ a*irUj 4 ^vj w mJI WjjJl 

. iUoO s]>li fS JJ \f*b jfK# 0 ^l y 

y ij~+* J*WI IJ L*1 

l jruXJl ij*** J^-l* ^ o^ilaU! Irf J**S 1-jJj Js*® 
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<*j wy 1 iMd 4* 3j illu ol V] y&J\ dJjTj jaj 
. Lfj wyt jWs j 1 

S JfUt SjaW >>l j* Jc k jjeSJ U 

0 ^“ Ljfy -la^ii ^lj* Jj yw i^W-ol*jj#| IjJU 

Jj^ jA J(Ui dj J,£ L^j] [f l t£ jr 1 oUjji] ik*-( JJ fp rr 

V-t^ W u>V ^j* JJ ^U*'3 <X\ 5^UI ^ jl ATlJt j* .JPT 

oUjj/J jji J * >Tjl>^ J f i JikJt It I . tp-^ 

4Udl £**■* jl oljp jaU j* Vj JfUt Jk" 

jjCJj *™iJ JrtJI Uj^ji ^dl j* Vj o^*Krj *UJ 

*\ — j J htSjuij JiUI JfLj j* jaU^-VI Jt j^>\i juc Jflldt 
j-_l.il Jc <j- ^jWy t uji * jA ^fr 

O^ULzil diJjs Jf tjy^ i u ?lj j)t jlJI Jp JilaT jA j! Jilt 
Jp i£j-tt d^jLp- pjao ob L^j^ill j^c 
jl g iiJi ijU U j\ l jj/jf oUj-.ja.jj 

Lwoff and <j*d *»2» Jf Jc j . 1,-UcJj iilUl j^WV Luur Ji! 
°* **-!• CP oUjjjiJ] l,. ^.s ^ oUJI ,#1 nn fU Ton mitr 
• j u : j^''3i iJ-i oii'l^ll jl j^i j»'3t ••■'..■ „■ 

-k* -^'j £jt Jc iSj-* U i-jjJJIobjil _ J 

• DNA , 8NA C 2 C jJIJc^ j«f j^'S) <J-) olifKIt ^ i j_,J| 

u*^ Uij<« *JjJl ■*U-'tji U«Jj;i)l obji-l g^Sff Y 

. lf.-l>jC. ^bi^Uy Uj< oj* U-t oU*IS3t 
. j^UJVl Vj j*j V ob j4-t ~ x 
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^ i j4^S t s yd ^ — l 

. ^olfJ ) 4 # Ball b’J ^ 4) iiM* \ jj . 4 jULI i*y s ?! 

. A J^7 j+tj U*J ^->c* j — 0 

JJ jiaJ o! ^m&JLI ^ *iU t **«£> ^ ul W jW- \i\j 

4 j | * t tz^ 1 (j,^ ^fL ^ 

^jy^ yijj U" 1 u • U* tW J- b V 1 ^ * ‘ ^ ! 

jitjjoljjl? CjU flJj d4^J 

* &J JUJ i£J y C * ia-iS J Ojfa t 4 

qUJ £&> ^d LU £% Vi V] <SjM J^atl a U*. l* Us= 

litoT Vj Vj V * ^ 4*Tj^ •**•*-* ^ L^ 

V J *U iSt£ ^ ^ iSjr^J ^ u*-.^ 6 'ft >1 

U^Sj J 4 JjjLrf iW* ii U*i (i p J^U-3 u^ - ' **-*-* ^IJ'^ *Lo^I Vj 

*t jsil f Ur'?! V> jU 4 Ul 13&I J^b i*!* v/U U ^ 

„ Inclusion bodies 

h\ f Virus s 4#tf J \\*\* Weidel *j£& UoUi_^dl ^jJ*\ c A 
»^iJl j* > of ^ J.U3 -kJL^citl U j 4)1 ^ j% 

. « wl^Jl U* j 4# J>U L?j!l 
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i^S 'jj 

Shape aad Size ^3 $30 J JCi 

t psr^-!j J^jjl ^ Iji iyUJ! 
o!i oL^/ ^ 

^.rb Ujppj j^ui * jLijjy 1 j wJi^jiij jiw*?! vjb^ yj? 

w *Uy^b^*V ulf /-£U * j^S" j JJ Vi ^ 

Irfr -Jj*CP jr _,**(_} J i}*** 

* Jij 

: CEw-tfL-! j£: JJ U»feT*i'J W ^-*5 Uj^ 

Spherical Viruses oti j*i - \ 

^ ^ l j\f> \ j jfll i oUj^il! j* li/tS *p J 

^ */* y ^ \\f Un U Jzi polyhedral ^j'Sl aJi/t *-*S\¥ 

jj*?! pJ*- : J?* JL-yUy* J} satellite virus alU j 

t* ^O^MI c^Jj^ t>»Jrice d’warf virus 

0*Jj$J ( y* T* ) ^ j31 5^3 

^ J j}J * ^ \ ) ( J* j* V * ) -A — 

• ( S+jft It ) 
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Rod or Elongated viruses jl 4jj«s£ oL t j y3 - F 

jl J,£*^ diljlj U^Ufl (j i>jJ> oU-JjrtiJt 

■ til ^ bl d 

Rigid rods H : JL? jf 4 a$La 4> m y*-z oLj jd ( f ) 

JLbt 4*5^ jl ^bj 1 „£«a* O (^>1^ jjfji]! t jjs ^*1 

Yi« t j-b Gc/fepAr^a virus 3 )b (J ^ ^ _>oj" jfc 

dj® olrfj jrfill #*' £ Jr* 1*1 * ^4 -O jpj 

tobacco tjb-jJt dMj_p* U^Jjfi L _fde> £ ^1*^1 ;j£ ^b lijrU 

J'j't \ & y f . 4 jb ^b l^ASS mosaic virus ( TMV ) 

.(rJ^) 

Flexible rods ST* pLi j*i $ v ) 

J( !^-5 jJl objjrtJfJI j,,* sjri^ ^b- 2 J 

C£\ JjUI C jl Jfc j J Ji* jiU \r — \ * 5->b >> jljj 

white clover mosaic virus dM jj* ^ >*jiU £ A * 

beet yellows virus >*bl jt 1 ^rjji ci jiti ^ Yo . Jl 
.( r ) Y J S J x oL Jjp UjI \ I j* £-Ju J 

Structure 

j^Tj^RNA )t£Jj> i#j ,>!*>* ^Ut 

il_^iS ^ jc - L - i ^Ljjjt^Ji d***. 0^ V] bb*i! ^slu)t jr* 
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jit cr ul j] & m Jl\ CiUsSt jft-SJ S] t ^ >^1 i 
^ j* JU C ^Ikll pj — ;rj ^tLktl J ^] 

- <i 

oLj^U* ij^O oL*j_*i)! 
t_s^ dll* CAj J^ll 0* i£j jd 1 — j-l jtl 4**J Jp 

- 4i j^=aJ[ oUj^niJt If, jdz 

ti 0* *j- \& — 1 * Jl^ *rj* dA?J^ 

<^-J] Ic-ij < 7. t . — 0 ^a#LJ-l JSCjj 

■ J il^t i^U^jrUll (>?jy 1 J iSJ >!t HjSa^lsJ] i^Ll 

: (4s.j$f £juac> _/■ oU^jJ( ! > 

*/* t • Tobacco Bingspot virus uU-jJI J jU-t ^ j^k* 

7* T® Turnip yellow mosaic virus <iilll j dlJj^li is'Jj* 
7* V* Southern bean mosaic virus U dMjj> 

7* 1A Tobacco necrosis vims uWj! ^rjj^J 

7* t V Tomato bushy stunt vims pJ»|<MI j i*j#l Sjcfr^t 



7„ 0 Tobacco mosaic vims 
7*o Tobacco rattle virus 
7* p?V Potato vims X 



: \y*s. oUj (v) 



oUjJI dX lj^* tj'jjA 
ulMJ ^jjri 

X o-jja* 
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^3 ^USf c^UjQf 

Nucleic acid * Vit 

Oj**l dll l«] j&j tSJy Jf' oUjjrtiil *$jr<£ 

tJ-S (SJf ji ribonucleic acid ( RNA ) *S Jj-i J i SJy 

oUj^l . deoxyribonucleic acid (DNA ) 

RNA ^ j& vt jM ul — *- j * DNA J* V t 

jlV] * RNA ^4 i DNA cAwdb 

0*Jj& J— DNA Jp tSj^ ^ s_pUS V) Uf oUjjryill >^U* 
blue green algal dAJ* 5" j cauliflower mosaic vi ru$ dbjlj* 

virus 



d iSJ ,>**U-I dj* * J^U»U UJJJJ i t 

J nucleotides ^l- 1 ^ jp;- 5" dU’lj.fWArj. 

dA) _^jU <jr* *l£ A-®~^ ^ JpJ_^ *d>y>r O* V* 

l _>* l)I j^I S 4*f-U jaj 

j jj j &<£ ji \S* * RNA Jl 3JW j ribose j^ 1 ( ^ ) 

i*\j iji J & BNA JI J rieoxyribose 

* ( 3j^,J CP 



^S J & -'^tjSl ^ *Ajr jji *- ( *? ) 

7&j£. U purine at Jj*$ ^ J*$ <ii o*^ ^'W 

. ^ pyrimidines 
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: iJfclt 0 jl-J iSjy I' 3~L c'> iUi > J 

BASE ( ) 

1 

( _£-) SUGAR 

. ; i 

^ ^ p BASE 

II 

SUGAR 

I 

p BASE 

1 l 

SUGAR 

: jb jol ji 4 m jl RN'A JI btS'S? '~4 J j J*‘ j i 

Guanine (G)Cc»lj^ — Y Adenine (A) — 1 . 

Uracil (U) — i Cytosine (C) Ci jjfc" — V 

uf » J — -»! jJlj oi->Jhr ]] ^ ViJJS* 4?^' 

* 4Uld**J jrtJ 

1 Qibl ) Jj 1 ?! ^ uli DAN It *i£jk 

0 4 Thymine (T) 3-*lj j ( OtJj*?* 

* ENA N3W- j JsrbjJ 1 

jSwJl* Jr jjaJJ VpI jiJt iWI dip *u1 iir^ l' 

ffr 0 J jjl oUl^jjJI j 

IjWj l jt-p u***^ - ! 
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**£ j <j iSj g*J I i oiIjij l>VT 

^y* i«j jl j4 d\i 

l^w"^! - di) jfj \*j \ wf £Lj ol^ £Je *_ihi£ t aJL .e ti 

ol (J olf l f&j u* *ljJ 

, a>*i! 4-sl ji^ 4J3V JS t Js^l j)l 

i jUXilj W-UJI j Jd I ^ Uj ic-V fcJ3 IfJt J b)l Jjt 

4iWi oL-jj^3! ^ dpja 8 _^~ gl Je dk^! 

I j 1 4^/il tJ-jU 4«5* 

* Watson and Crick 

^ — jM gl— ^ jl 3J-JJ1 gl — ** 4/ 1 ^**j doubly helix modal 
J j?“ ^J3 £* urcLi*-^Jdr t double stranded 

ji yd* 4b— 4* ijjrf# dIB od* gCti j t 4*0 ^Lj 

J* — fl 0* ol j^c^j ^rU js* j t tip\ph- 

oVjJl 1*1 tj^wV I d'U** _j£4kjl^j ilflj ^loU— jiJlj 

Jajl/^ ^r^*i £* ^VoJ^I^Sjjbg^JjJI Jcl^SJI 

J*Of ^ * tjjiwlj 4 k-Jj* d**i^b C^VJl -kj ji d^jj4i_1 

^ p*J Oji^-Jl iji t. J* t/j ik-4 jt sjy 1 jJbl 

* ^ £ j£d 4 *jj^ ! *^1 jjJt JLJ\ (j 

jl £^y m Ifrf** £* WrjJiJ] Jcl ^1 iUj!j DNA II iu J* 

<*$ uU dUi^j ,^**bf j 4-^ 

; g! *W Jtj ^! ^*L1 
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A JU1 Ju* DNA It J l ( t ) 
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■'4- l jl*» j*JS jp! y»3i £&\ j*r 

t^il^Pr _|^ QUjt fajjdl ™ uiJj^r* C£*i^ 

^ Jy^u^'^bss 4wU t^ujUJ! U 

, _ -|_ 

i^>Uj&. — J l ^ 4^J\ j jTj 

“f* ^ *3*? 

iLs aj* jwu' j dll ■> j^y jl j£r jiSj \ vdt oJu u l iil^l 
Escherichia DNA d^ wll ii^s * Ja^lJ j Ld DNA j£) s>** 

L?jU*r Lfila Aspergillus nigcr ^1=^11 DNA ^Wjj * T coH 

T ? ^U^jJSj DNA dJ * \ 1 1 (^jL 7 uLi'lf! DNA Jj * 

* \j£*j \,At tejL*J l,fji 

5^lfr j jH;UI <1^1 j J ^ RNA# 5 — J b 

^ . ■*!■* !_}* -UJM single stranded J 

£+ ojo'il j] J! g* ol ^ yW u* u^jh tiA Jcj 

J u]* (TMV )U^Jl dbt jy* d^** * 

\ \K ■ * fc *i£yr \\** l£j^ (J jyN 

< a jJ 'to * + d 0»1 >j jji w £ * 

u *“ j j*0 RNA jl jl^l Ajsuilall JJJl .^L'atUtflg 

V ^ J 4*r_p d 

*kf- LU J* j j£ V J**UI J B #>)l i Jj~ *rJ* ( P H, 7,0 ) 
i ja tjl# ^-vjm c^» \ \& ^ j*le Doty et al - * j i 

i^r J! ir- j,jji! ij jjii'l j> j& ^|c i £ *^Ad 
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ti jpI^s)] ^1 j jl tj*Ki J»\jr j\ 

* ( o T Ja»b j 




-U-V , (Jj^t PH * <f jiV 1 jSl 

* ^jjlJ-! jkU! 

double -P UNA Jp t£j^ VV® Q* ^ Jr® 

rice dwarf virus jjVI f>£ 3i*l <>J stranded UNA 

jtfl i-Sj^u^ » -wound tumor virus 

gl culj \^jv J] JaJ-! jUil> ija* U-l \1a Jl» ^S J j i^-Ldl 
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tj ^ ( *£j Op ul j J***) j _>JS i£ jUj ilri 

i <ib J Oj^ 1 j gjo^-* ^-^5* J* 

Protein coat ( Protein s hm y^Sj jSl ■ yti 

■ ^ ^ j £J¥ 0* »U*P <£j j — *1) il-^Irj 

j-j l* £* j capcid 

J* - <j 4^* jl *li'J! » nucleocapsid 

l 5 V* — £# JU-i jJ i^ 1 ^ X * cHj 1 ^ *-^ t <J^*1 L ^ly^t ^ 

iJ^ ,jU*j jl jJUj * iiilih oUjj^Jl ^*j^! iil^G obytd 

^ L — 1^ ol^ j j^iJl O^Jjt ti J*rjt ( j- s 'U''5t 

Ja#!jj 4k*-1_j* W“* £* U-'Sl -Wy * oL-Jjaa)1 <J**J 

j — jjJ\ oUjp 1^*3 ^ ^l^ v Jl a Vi jc i j i 

0 - o* VV^ 0 -w djfciJ ‘ polypeptides 

Oi** im ?*‘ j*i 1^9 ^Jl JUZjJt ol Jj J f- 

j jJI j)l * protein subunits j\ 

jJjy* ;*v-l_^l 

^ ■ j * J **] Q^ J 4 morphological subunit or capsomer 
Ijp- j (_>» jS 1 d j& j * KB uj* a> j jtll oL*jyu}l 

* KxS J jy}\ ol>- ^1 oi* Jt O^ 3 *.-* 

^^aJi ot-jj**JS j tjjJU- 1^7 vLr j ^Jl ol-^-jJS J* 

i ^'Sl Ji Jg UIJ 4jjjCtl 0 v^J^i 

J^-V Jl (jl ^-^1*1 0 J-C V ^ ^la*- 

* S 3jU 1 bumps *s*U 
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DUjII <iM jj* s ^ 

6 J*j\* X" tf J"** 1 ) 

0/k> W J* V->*> _M YVf *<> 



uWJI dlijj^* ijr jjk tijjfr \*£ j : ^ i jCi ^ 




)*&\ ^ *J &*J hj£ {JJ»*4\ i - Jdl oti <JWi all 3 j* j) £*J 

I JjjU- Oj 1 wJj£ , fjS~4 l \h* wsj* i! ^yrjVil 

& itij-j ^ ^ oUl ojiii d ^ ^jjrjiJI 3 Jim 

1^1 (il « 1 oU 0^0 JjJ» < 3*>-j iit J f &J iA 
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s pitch of helix yy ^L> __djT 4> L.Jt 

^Uswll Jf ^ji* ^ ^r* ^ 

jli*t *Ua*Jj 3i 4*sJj ^Jl o4jL-*-j)I i* ii jjlT ^,b ^jJ! 

t • JW J[p <«? U jW jJ (£j j^JI JtS^* j (j^Jjrtill 

. »iSjr Jj£ 0 * ! 

t£j jj» ^kL-^Ch L*L* 1 i 4jj l*d! ol*« iM i it 

. j z- vjbsc ^i)! j jjJ! i l 42!l oL<_fj^l iita jji 
*lkp LA Jj>t jjV tj^ t TijU Oj£* <J^ 

J**\ jj "£>J t viroids ^1 ijWt ot^j^ilt e*i* Je jlla|J i Vc^jt 
potato spindle tuber t^rklkJl O ^ i*>4t Ol Ji ^^^5) 

I^A citrus exoeortis virus ^11^1 1 j L - j *^ JtLiJ d()ii j virus 

* naked t5jk RNA ^1 ^*rj ^ oU-Jl J^e 

Jl Sib^l* membranes ^ ->ry ilJ^I oL-jjrt-')t ^ l & 

l Ztjk* O’ jd* J** 'J^ — -*rJ 

potato yellow ^UaJl ^_> — aTj J jL*\ ^jjij Gomphrena virus 
tomato spotted wilt virus dwarf virus 

- nraue mosaic virus jj* 

: a>Uyt J C£bjJt3 iSSjM ^ J* JF J** 

i jr^f oi-j.jU)! ijp ^ ot-ljjl ^;*i 

Hershey and Chase ^ ^ J * j* iS^ *)i-t j * *SJj^ 

DNA jl E. ccli vr^ ^ 
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V'Jii w ** *1 , ^ ^ 

^ “ L ^' Mji ^u., 6> 

■ ^ is? v^dJ 

Pwenkrt - UUlj|, VjM oj5 -1 o3 ifUloLj^B cJJljj 

^ U ‘ >n <‘ U ° iarer 8nd ^JS-, V^o V l 6 Count 

J ‘ ^ Jji2il * ‘ iJ * U *>—*•' >* RNA Jt ol 0 U 4 II diijl^, ^ ^ 
^=UJ ij^lb VbjJI oUjkU 3-U.tVbjfl wU| jI >T^, 
431 ^ tfjjJ ^U-l 4L.J* jl^Jl olrU ^4 p . ^ 

•^" ^' J WI^I j^oU iUj Jj^loUJ, 
^'V M j« VUI olfji VJjJl ^ tji , i ., j5 ^ 

Fraeakel - Count f J*~l ^>1 j . jJU'Ji H%J) ^ 

a w- 0^^-uW.J 41^ cY3L. rAj> X, 

*JU «-yi J.U.'JI jj 4 U ofe u iJc 

tf JJ^IU J-i r * < VjUe-B ^!>l j dU jS”j ^^1 i;iu 
rfJjsB u^tii, 0 UJ 1 jIjjI «*>* . ay — ja & 

tf.ay-j^i.iii^v, JJfbJi ^UvyjidU-^j^i 
oWlt * *- J j V-VI *>*. o. Jb.J grtJ ^ 1 0 i 
ay~)t ol oL^ii 4Lw t>» cc^y*. ^ uu_j 

* o* W Jfl <5J jJi «a« u.1 j Wj «v» 0 * V^b «!, 0 * jyj) 

<*j « 1 , *>U yi.u.1 c« V-41W1 j jI*s“i ^ 

°* L>-W *i . ^ jJ iiji , v , ayj) 

✓J^II w amj u isj . , v , ay-ji * , i , Jj^i 
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A WJUdr U *- Kfi *►** * u ■“- 4 - 1 * 41 

, l . fcu c «? «yi j sj * 11 

. iij], i jl/ oW A j £ 
4itt jJI ceTj^J' *-t J*. "V* ^ * 4 ^ bi 

. L>^ U>1 > > r ^ ^ ***** v 

ubU*, V* ^ 4 oJ *‘-^ 1 ol c 5 * ^ * 

^ 0 P JjUl ^BNA-ll^^^.^' 

.fca y w o,>t j*i» Ul . ^ J ^ ■*» 

iS J>J jjJ^I O’ HNA-J' hi*. f-> — ■* J U^ J J' 

■*> uv - a ' w rib ° nuciBase 

^ j fctf Jit *u« c- Jj-« ■u**' ** 

4 *-^1 ot Jl Ut CiVUi ^ jUt * . J« **'•*’ ° lV ’ 

. host range U-J-^ JM *" ^ ^ ^ ^ ** 
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cTJ^ruJt i) j£j (_ieba;_joU)l i L»l 

Virus infection ^ j b {jy f 

^^£1 Jj J-4# o1t>* iUVI ^L) 

UIj.^J^T^oUUjIjIX Vj . i-Ul 

* 'jUII jjiJl & il>i jt jl UJ» 

A U 5 -* *■>'*• J, J* JC J V-J, (jl jl t Li)Ldl iS I ylg'Jt j,J» ^ 

j! * iOKil tjjjjJl j»> jp o,Ul ijj, j ajj, ^ JJK 
■ Jj-U-tj ol/ Jaill J**J ii-ii! jcftji-lj byl^Jt J 0.1 jjJ-l 

A J iv t <lil Jrf-b J] rj-jjjiJI J Ijp-J _i_y*7 JpJI 

£^j)1 o]» iXXll <sjj*& bJJlj Jjj , j 0.1, jUI j bylfJI 

'* i X i-=U- oUJa, JaiS oL_;I! brjlil i , U _». JJ , ;(-* 

***» oUj» > i^l IT ‘ CiTjJOi J. V“Lt jj> 

Jtj.* 4» If , iaUI wiiUI lyi! oil* i. jU 1.5U- Jcj j>J J, 

• W X L"®^ 1 l*v* Ji t*J JTljjllj o»ljifci)t j**, 

p * 

Jp o,l_ 5 »J] Jic <ij , ^ oA ^ Hilolabrand Jp-V 

^ o-* ^*2» j>- lfjj» i^>U oi^UL. j, ^ C c o.UJ ^k- 

life • ULIJJ Ulf iUUI ,JU ofcj fjtoc j j^. 

r°^- U -» * Tj "J J** ■““» * J* C J-t <> J5U- k^-j, ^ 

I.Uj , vCiKUl tfjoJI Up »1_, — r] .L*t ik-Jl C jJL| o-l^ <>1 
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* iV c^' sJ * J^* ^*** b !a '** 

• Jj* ^ W J7I fc .H. (> Sj c j -^' * J * • ^ ^ 

J^U- Sjs*^^ A ■* Kontoxis and SchlagW, 1962 ■*>-> 

basal j^V=M a— ^ o-J^ U? •* jjJI V* 

Uj < JjS 3 fjtfuV Vlij oXt ul J-ail o* ‘ »p““ 
5W j; Ul foot call f A — Sll U* j-iU JU ' ^ f 

^ jjjll uU !j* jpj piasmodesmata yj^J' *>* 

. »a» oi J* 

^ jjji u 0/. Ai 3 b/ 8 i I^{> oi^i J U> lyj 

ltSj oJlj 5j5 J y*1 vlpd . J* yi ul V U* ^ J * -V* 3 ’ 

oli dJJ if » UtjAc Jf— i lj* ^.j j>*‘ «5U^ ‘ 

^jaji j oi^ss v*' r 16 ^ ^ W! w dl v-> wl 

. ^>*51 oji oV LU ^ j y*1 UjjC li lA* >j 

ul A=r J ij ^ jaJ iLf-j^r jji V* 5 

Jc j^._,, la JLSl S-jU \»>^ J 11 J 1131 

cm*uji iXi'Ot^jJt .1^1 Mtjtisr •o* J u k yj ^ 

, L JSi i jUU cJK IfJc *£ Ul i>J* 

jl tfJ< * v J> a &> o* J-^ b J1 J >* 

ajj olitit a<jU-dl' dliljj* tA-J-af a l 4 olj:J ’ 

, iUJ li/Ja? ^ iijjl' iH‘ 
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• ' ' ' ■* •-* *.**■ uPfjB-l jW Ui I 

■“ -‘-* fj . jW-i je Jt «.,•}] J 4 , $ a - 

"“*• JMI U * ^ 

Thomas .M Fnim.; ^ W 

J“* CV>' ~ J- J, ^ JtoJ j JU ij& 

,) J-jso y Irt-^VI^ lali^^y 

lii a * J * l ~ >* c <jii3U-i ( c , JA r.m ,uj) 

* ^ j^^VI Jl ^j] 

f 1 ** GoroJ a [ ri f u w dl oLljJt j** jj 

tf,3U - >l jl o(eWl ** »• A- al Jfc.j> jjjavi ^jCjjOi 

•UJ 5!W a iUs, ^vt au, «*• ^ Jii jLJ , 1 ,, . 

* ^ J ’ ^ ktebs or vesicles 

- Wl , ^lol-UJU^^JKUl^i 

■ V-# Jl ^ j^l JS j U JJ<5 

Jj-jI -yi jJJI ^iaocymos „_*->*» uo ^ 

VJ • A Lb * IS - U “* <* k* JI Jljil oL.^1 

Cocking and Pojnar nj, . ^ *. „ ^ 

•'■’* f f 1 ’ U " ■ #» mo .il " u 

' .cmp*. V^or^ Jjijkjliklj,. 
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i JJ> ^ ^ <*** * V*** ~'f\ \\ 

<sjj& J^ ] Vi ^ ]j ' U ^ t ° ‘ ' 

0 UJ jlj .0 l»>- <3 u'J -^ 11 ‘V'* ^ ^ ** f1 ' tJ '- ,la ^' ^** i ,J 

. t£j&> 

«i* iU*) j.>ii jfUJi i— J* ^ ul J "‘ 

VV -VHM ■ 

* U?l ol* u~b* ,) »* ‘ *V** > b 

Virus multiplication (replication) 

,1 JS UU ll , . oUjJI £_^ > i-t i>- Ulu lil 

,*» U ^ *• ^ ^ V' - u > ■ ^ J ’ V,j r 

,i jV V *> >«■' «* >*> ■ <*« •“* w *“ 

. doglo-strwdod or douMo sUondod ^T 

i, ,-Sl jo\ jffl t< >5 O'* ( ^■J-» al d ) OB* 1 V J V 

^ J,,J * “*• «&' *’ y 

‘ &>«*».**&*■** dna 

5 L . «iA* ** *“ •** v-d-*"**- """• J fj * *•“ f 

, 'j,ju J,ji> ) P S.V ** ■“* • lj: ’' 31 ^ • “V ,J> 
tfjS dU#.i jd J luj'-'Jo' 3, > 1 ^ • V»d*J sr » , d a 'J^'-’ 

jJ, a .;_, wo» vW *»<»•«#**> ■*'- ,S ' * 

^ il( Or JO 'o' *«/■ V. •%'*' V» "J- ^ 
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j£=UI J-aj i-i-ur jclji o'* -IjJ'Sl di* tui Ij_* J c j , 

iW ^ jCJI (jjC ^ J , o'^jjl ^yj j 

* (v J^) uU- u^r Ji djd* .1 jd’Sl Jj^_u J^J , 




^ <et 6 -*J AUjI J*,. ui oUl j 

^ .*4 diliuJ ijolf^l ^ 

* oitUj <JL^ 
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UP *uv jp v uai 

( u&\ ,ij9i o- J..-P iiu < -V» j ^ lla7 

aWiey*. ^ V WJ -y* *1 JtW JjU ^ 

. ,ij9b ^urti yw J ]j ^ 4ioU; 

... \ t. j, a /rj iUVl «±*b*-J > j^ 1 y ^ NA J ^ ^ 
j eol. OP J lj=-» **** U ® ‘ *' * J,P ^ 

'■ Ji 1*1 f _»*_ *•? jy V> 

. JfUl U- J1 -**• J 1 JUl JWiV1 ( ') 

# jlJil «-ipUdl (v) 

.^i.up^jpW 

0* J>i tfjjJl t>VW £»> U» J*'* J1 M - 

* Jjr L»> ds. ^ ‘ ** J *> ^ ^ 
J ^ VV 

; jl a*.! J, f s>4.i a* at J*^ o> dd V-a > 

jw ^ a* ui ,iy»i a» *«* c* rna -» xA ■*-. • ^ Ul 

, j j^ui oUp j y* Mt 3 V 3 ‘ ! J # * Ua * B u * 

Plj > J.U oM Oi/d V« c ij *. -• RNA J 0Ji 

. ( HNA replicase ) ^ J i-> 1 ' Jr*' 

4y. a .w dij 0- <*-> A Jj * M 

> UL-A >*, M .H* Jl ^ ! ’> ^ ^ ^ 

j* J*« x+- ( plus strand ^ s - ' -HH ) + 
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4_-lt (jik^ 4 ! *jU* j Ja^ aAc, y template **dU£* 

RKA diJ jj j complementary minus strand * 

("") <3^*^ _J A ii^J ("1”) eJ" jS ^ y .O 

replicative form (R.F.) ^W-Ldt Jf-ill U* o* i* Je <jl}* j 

^ j*l j tj'^L«jiii Lp‘li Jl^_* <jj jfc jj^cj 

i yil Jpaa^ ifrj* is J« 9- *Jc dj&j JC«Ej Jl* J**f wJUl 

JaJ^^ CL ■ ls^J^ — *11 0? ^j'^jwJS J] 

i-J^pL-c t-Jldf Jad -1 -W4-1 j\ w-*rjU Jad -1 i_JLJl 

RNA repficase 

L^I $jvrj Jl^Zaj b La* j*-iJ] O l* LJ1 b^Ar* (J: Oyj ^pJI 
messenger RNA (m-RNA) J ^ jl rna b jjU" j aJ**! 

Jr 4 ^ 1 j-jli j transfer (t-RNA) J*Ul RNA H> 

■ Jl i j J RNA Jl J] C£*U 

RNA jj-k (H - ) RNA f j*t jl J^X» cr'Jjfyill jj» J-S* 

C^l^l Jidl RNA b o»U J\j j J^-J! 

il jli o lz~& JT Ul b 

* *iwi 

c^3 dUiS'j jJI jiultl ol jw 

Jjj- ^Lc:J o*Up- J\ ^ 4-1 A-jjfil! ijiuT jjJl 

1 virion .1 0 *-dl J-KJt *^j 4 -! lu y i! ^U-l 

^ j- #JU# ^jj«i! ji^ UiU j ^li_>4-! *i+ j^n" j 

ji/i 4 # , oWL j t*j*p l^CJj ^si-T J| s^jj*i 
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w , ' j S* jij ti iWf j 3jW- Jf obi^Lt 

• *jL« ($* Oj>«1 J j1 ot Jjlil 

^ * <— ^ \fr j£h J>U1 oljJa>Jl (jl 4iUU Ji£i 

j frjrijl dlj Ij^it i)W j*T JJ fj>t j jji 

Comphrena Lj^A*j?rIi dAJiSJ pea eimtion mosaic vims 

1** \ dU 3&j (jja#lj-i Jif tjl ** Is virus 

oLj j^iH ^ jp _jS^lJ 

(J* c^a*> dUiA l>\ (J^ ^.P^J l# . jXJt (J| 4)*lSUl 

oU- ^ J l** Ij i j£?j jJtjj ( j^l 

*1 j-rfsnll o!j*^OUI [J ^Uc J* obj^ul^ jji JfU) ^J?- jL,** 

. di)i JISllJ JiSf! J*rj} ^ 

yUaty (J ^ 

* oUt ! j *-£ ib*! Cj{j O^-Jl ^r-JjrtiJl iJ LlJJ d>Lj ji illlA 
dr( oUl J^b <jl -dU i»U*V! ,5^-J 

> l^LsJl 

dljPhD Jila JiUJI J;UI <J>- J^b J] (X ul jA ! 
^psuli-l Jds (jfUl aWl l 5 *f\lap J" jl J- .■* 

J^-U^Tj i-^U 5jU iJA jl ^*T jib * 

iU* ul uj o- 4*1 V! * 1>J fSiiJjjt ^UiVI £jl 

• UC*lI 4*isj'9l 

**rlj^ U e^U Mili » Jr— TUJI J^b ^ 0^ 4** 
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iijiu j! i j_,Jl jl j.Larl j 4aw>!ui i.-jjjilt 

j UL>1 ol-j^jjill JA ^JaJt iJlill , »t _ydlj ^j^li j*,...ll J 

uWl endoplasmic reticulum i-O^j-uVl .1 j-jN* j*_ B 

lAi-lSJI < \ jii\ t «!jdi J oJ-»rj ji jj| tyL.jj*iJI ja J>jJt JU* 
ul dUj jaa . iiju ols_^ j! ,| jtf r L-rl ijj*> Jp .1^ .J,** 

>T JJ »j>T 4;U!) Jjl-lj ilj**' lij ji)l ji oU Jjjiil 

, iiJ £ J <jO 1^-1^ A X f 

oUl Jf oUj (Jl&if) *3^i 

Movement (translocation) of virnses in plants 

<j . OlUl J^U- £ jJt QA ^y JL* 

* JjB j u- ^y-t i_juir <^i d\ or j • jj Ui o* JUsvi 

• J* Wl *»_jl tbU- |hj J o\»Ld 

Cel I- to- cell movement : ^4 jj j. \ 

V-i^M 1 J^- LLl ts>-l JJ 0 a ol jyAl it tj*? 

SU " ** ^ jU ' ** «■“ • plasmodesmeta 

j?y\s r* • - r* u- c j '-^ <jl* cU j jj^ji jijj^t 

• oLj^JI (Ji*. lyS irjJU «j|£ |j*j 

(/ J 1 * j' 1 -^ 1 o* J-J-J ti>l JJUt^ ^J^ill _*b 
4ijlU) \r*xi\ Cli J S\ iij»s\ J&J , iUll i;U) biUJl 
^ > SjM Vj» jjr . ^Ji ; jjx-H l*Jl ^ ^ 

^ ijlj" II oWji Jp £y~I ±JM Aj*s uf i oL J^ill 
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j JJ c\ 1 j 

j . 4_J1! J ubM au±ivi J f u Jij f j^j^ 

4*r jji ^ ^S" -■ > ■* l)^ ( 

LjN N. i^lrUi U^ 3^4 4 S jA^ 

jf lUc*Uo >£-f j j- uOjaA f r * ii c 

o _*& ^6 ^ r'V ^ _p J e j** ^'U tSJJ* ^ ^ Lrs &tt W 
v L^_j «1 IjjU oUJ r W jU31 VA j'>^' J1 J/ A 1 * H 

i V jl^- oUl 

ija, o jSC; J1 <JU- ^ iiiaM oL-j^> V/- uli 

wsilji ifc- 1 . — A jl j“JS i f jJ* ^ -I- 4 *-* 'P 

* S* jjt 

Long - distance movement : ^au 

Jjte'jl 0 p tar j)l iiL- It I A J> UiU»l **U! u^l^V t dV !jla< 

«>• 4*? o»UjjJt «db > J?j Jj f fe*V r b« oli dial « V l P' 

. i-rUI .tj-rVI j- j*-» ^Vj &a 

J3U- oUjjJt o* J^V' SjJ' j fi 

LU .L-JB j JUbil f& . ~^-l V> JJ® * w ' 

j Jj i£ f oli .WII J1 I *j*« • iJltjJl vijtVI J^ 

jU-JI i^jjP V**^. Ut • Benn#tt UjJ* j3j ‘ <•> j-- 

JUjyUjJ* ,\i\ Capoor cS* - j * kU j \ J9 

j bLU j JUi- A JV X a-JJ!»J oUjll <iM V 
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oUjjaill (jU ^lc it; ji . ^[UJl o.bL JlU- 

o' Ub-M* g JjVI jfta £_J1J ^ o 

® — Y J] ^'-* s o' i] * Scj-j V »UJW J] 

ij^c . ‘IjJI Sjjll if jl; U_,„ 3 j*si JS 1 j| 

jtL. Jl \frU J>j)l iUii o- L 4ili .Ul Ja-b Jl .Jl 

f J — " j" »lj*r* 3 l Jl _J ( i^i jUI iitl,,"..,.^) ^ j^JI 

. iiUjjijBj j;. oUl j UliiH j|_Jl C ajc j 

iliJbljll JUsI »\4)^a J f 1® Vjj o j£=*' .Will J^b 

ijclSS jl^l cjjc! IS] . .Ul >b jl jllj U 

JL.JI ti Jei Jl '-tjO ,_- Jjji) 1 o'* l—clu> ^,. t. Ua, olo) 
61* 0.1 ; jj J-iJb v «=U ^ 4j_^di a i; |jj 

Ji-1 Jl il^-aO |; rf o- jll c » bjJ* iJU) VI Jel Jl V (_rj Jjill 

.oVjJJl 

^ J-ljJ V L ^* V->Wl u-MB J.^ Samuel (.6 J\Vi ft J 

Ji>0* pHW otU J 5 U. U> oliLl jUJ 

J 0 *J_!wa" -A*** p*it Ja— p oLJ iJ>-lj 4 j _^a ii jj ^jjc 

VjlJjaC o-JjjJl ol JtJ Jij . i'jUi ol Jrf Jb O.U «tai| .i^Vi 
Jj o-ijll Jtui jLJ S.jUJI Jljj'Jl Jl dj j J*. 4^, ^ jjjJ.1 ,l^'| j 
otLJI 4 )U j . ( A JSj ) i^Qlj iU jdl jlj/Jl V U o! 
o'jo^ WJ-*® 1> •-«-»* iy» J+i it*. J _ ? UJ] 

yU, V J*jl J i.J_ii] jtjj'?) o.l» S^rtjOl ol?UI ilia- J Ul « ill jJ-l 

. jfi] i jc ja| jlj 
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* 

^c' 



fj* 



oU-^St a*JJ$ ^ ^ A ) 

Jul yi Jijyi J* %jj\ . c^U 

4iUU Uy-J^d* ^ 

*^3V 
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J 41 (jl Jp 4 ) 4 $) iJaAt iJtab 

^ >**J Uj*c * </i jati 4 ! ji 1 0 >«; ^ 4)1 iWvi 
L^L^lJ Jt L»L J ? "'*i^ oLsfl iWs^ li jW ^Uilt J (^rj^all 

, 4 * j^Aj jl jj*)\ *W!t LtJi- 4i-r^Ul 

ajfalfa dwarf virus <Sj UJ-1 --JI * j* ^ Ji- oLj >) ; o* JJi 

j bjj phony peach viru 8 *— a* jj*j 

southern Lean a>*J] U^LiJt dul \j* dU£=» . -J^U 

1 **i ^ J w.*iiL| boJ mosaic virus 

J) / * *WJt ^UI 4 ***^ l^lfl^Jit J Jj^JI 

u^ J ^ <&jS\ Cz» M j | 4i*-y V 4*1 

j'StJlU'^ U* <T Jjjl uU did ijjl* I <nll vm 

* *Li*]l jj ^ £_k^* ot 

J&J^V 4ltUl ^p ^rJj^\ d jd J4** 

4<ls lS>! JJ U^- o* JkiVt 5JU J iJ ^*dl Jo** Li £*.JV1 Jilr 
iUjUjM IrU^^L Jliil u* J^l o* * 

* ^Wfis^JVI J1 j O'* £J>-J *br* Jf W4 iji i jW 

tffc dllif. ^ £ J>b J>4! gf j ! c ^“ ^31 iijX] j *| _^\ 

l fJ* j)l J_^( jl ijjdl dU7 iijdl 4^ J_p v>J v *U jk_p o* 

RNA 5 J ^ J-* oLj^iil Ja >T Jrt J < oUl J oUj^li 

^ ^ ^ Jja i ^Uv Jc ^1 

Uj^T CjI Jp j> j* 
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(Jjt U ^ 3-r j JJX 1 ifJ-H 

j£s=dl L-*J*w* ^ \\\f Esau flf V* ^ 
beet yellow virus Jj?«*1u 0 Jj& Jjf °jfkl JjJ&JVl 
d)^*c!3 .. *1^ A^m 

oImi j^- l**!**! ot*f jj^l (jl jJu^ 4lij *lpj5l 

. il_,K 



oLJf u*3£$ ^ £*J jjSftj 

Final distribution in the plant 

Ui jjf £j_^j bjlpir oUUJl vr - ™ Oi u*J*t 

*JLpS t_^aj Ujj^ . tiib ^.CJj oU lW>* | ( k*t 

£ j^)l i_i» ji . *^UB J^-ba £j_>^ 

tfJjijfl jiJl 0* ■*!■* U*Ajfl«)lj S ^ t>*J^ J* JWi 

«.:JjU J*i ^ jsp °V^ j^^crJ^ gjy Jl 

: ^U?Vf o* A*H **1 JjfrVf <j**J ^3jt>-S 

_j*a£ J»-U uitU* j £ j>0 u*Jj$ <-^ o'iJbM 0* 1 *i J * J 
jU«! u\* WflJJ o jJLjJS ^ 1^1 , iLfli J_j^- b^ij j* 

J _p£i ^ Ol 0* ^ M 1 ^“*_K iJ* ^ 

;^a U* iUl 4i iJ-e jll M o* J-Jto ^ W 0* 

4-fil ifjU-1 *j-a Ji# Jj L^L*Jj o ^ ljjji limited local infection 
jL-2wt dli JU * o" jj$ jWw'if Uj^pJI !i^ Ji- 
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tjijiat jjl* 3v> S-*. Jj*Lt ^UJ ^pyj 

ubjl J— * tiku J*. jyJ.) U^Ul tffcljj- O-Jji 

JJ u--M» LU J^I s, . IXiSy • . LJI ( pinto'^ ) y^UI 

VMJ jU J ^ J i J >* J1 « li ^1 Jj> ^ oUl ^ 
•l>-rl j ^ 4m, jy Oj&j SjXlj JjjVI Jtui ^ iL ,j 



v ^ *ji «JJ| *u ^ ^ >1 aj Ji^i ^1 tM 
^ Wjy - e* (, ^ ,i .uai jU'Ji ^ »*, oUj ^ t 
^ Ki Y J, y*; *jU-J] ^y ^jc! L. ij| y;j .^Uj^ij 

(jjjj ^i-Jt 4*J .u jLai -Cf * v tii**, 

° u - J X *■>■* J» Uja 4>* Y jli 



■ X o^jji ijirj 

JJ jkJU . JUjVI J*m J».b Jl Zjmm ^ J oL^Jll Jm, 
southern bean mosaic virus ( SBMV ) Jj4-! Uj-UJI J, tj^^j^i 
tobacco ringspot virus( TRSV) OUdt jUJI «^Ji LrJJS jdUj5' J 
^jT<J Black valentineU^UJ] old »Ul) JljjVIjjUcUi |y|j 
^ ij ’->* r -> U *-a-^ JIjjVI J) jlj^V! .JU» ^ 3^j 

u Iil ol r !, ^ b trt j jLjjjili ^ibc . c yi 

^ JJ SBMy tJ < ,4-lj yji 
Ojyi Jt ^ u Ij »u THSv oU f U t ji^ J 5U- dUi ^ j ,1^ 
TRSyw-JJ! ^ _,. G jyll j^^V! IJ» ol Jj*M ^ . .Lu. ^j| 
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jy.'Sljl .Ull i-Ij'J! iijjlt ^ J3a> I " >J * UJI ** 

. ojA' j if>1 je IjaU UjSo Ji SBMV W. i *^ Jl 

jut* ji iuj v* U»i j» y if oij 1 ^.-a; jii o y°~. 

, o' :1s **»ji j Ij “ Jjtjill Qjy j £*'-* 

^ jjj**U^I _ ji soybean Jj* Sjj o»Jct U li' 

jwc i Ltf] — tir i/li tobacco necrosis Tiros (TNV) uUJl 

dU jS' J y^iiji J jVyia*i VjJJt '-*•* o' i! * 

'jL^l staull <JjVl sijjJt *j ijsrjM v*'^' ** £ rf ^ o*V 

, JiiUail ^ 

Jib V- jy OU JjA-ll c.ttU v-r^’ li 11 V'*" 1 . 

^ jSf u*J-5* £iij* • c**'-* -S® ^ ■“ 

J_U j >JI jjjSJI j Welj M* prune dwarf virus 

oUU ok= dJJiS - . JSVI J-* ®J>- u> iA 

£>» » ur-JS^jJ'j *». *•'• ataange 

i_k-lj. ( Citrus sinensis X Poneirtu trifoliate « o'jJ 3 ' 
oLllJc .tj* tiU j i/. S4 Id fujy «jt» tatter leaf virus 

W. o' O* JJ* <i C J& M 4 S* 

*,j jij . o* iJW o^-J V 

U! jjC jJ& )j* £ j y oi mA Garnsey and Jones 

jt,Ui ^ * j-vj.il iUl! oU jjil SfciM jWUl <>-b Lki. 

. iUU o&jJI ,** «• J* * ‘ o=“J ! 0» ^ ^ 
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fjjj, iuit <^>i*yi j,j a jjjj i 

iS — * ^ *’.** ol r ,) j WV f jliLI 0- *1 

* Jjjjl 

J> i - Ut ^ V^l WJl r v oLj^l ^ 
otjJsil oli iJ ^V o- a.aji auj^lvj Vj& 

«->b U] jjj. — jj- j j Ji jtu ^1 ^ 

• j?' J tr Jjjft c* 

jl a ,j* <,j jjU j l ^bc au^. ^ 

^ >f «s* aUt - W « v. ^ yu OjSj *j3U 

£ W t VJ jjUi j UJ^O r - . - 1 . . J[j~ f t ^ ^Jj 

> «U! .J-Je . ^ dli o. >! 0j fr at olJ^i ^ 

^ ^ ^ il • S*t3 J rJ a; J4 - J 

JjUi jjiji oi-Ujjj^. auj* , **.jVi dt 
jgUJSL* iLu, j! ai clover yellow mosaic virus j 
UJO ij— iUJ! J~iJ .a*, . ^^iil ^ y U OjC- u Jv C. t . ! JJJl 

• >0 J WLJI J CJ af dli Jt f , yU! 

JL_ ^ ul VJ 4 V UI r *3l i,Lj f at V U lit* OJ ^1 0 , 

■ Ji ^ W tiWi j-ir j|l oXLdl 
4V5U ^ yt crj^iil JUS! ^ JjJ( , yu, ij| ^ _ f 

° U Lr - u ^ Jr - > ,iU VM f >! u< >’ vu t ui ot 

. cs>! Jty^cr JtoVli ;^a<£j ilk, j 
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^jJ-1 0 f ^ c 4 * Jf ' c ^ " "■ ° 

. iili jS>. JJi J* * n c?^ J • 

f UiVl J-* ijlfCJIj i j.i-1 V”Ul ^ Ui-liJU- o/< •*» — *>■ 

. <-** W * c 5U ji’ 

: jWI jo\J - Y 

>; J J1 iUI -3'JJ^' j Vr-! ^ Uj ^' ^ ^ abjf 

^ au* Si4pvai Jh/3i *.>•»-* ■“ • ^ ■“. r *“ 

j. j ;» j-Js u>iy»> att fW A'Jj- ^ *-'■* J * jl 

ji^i .jl. j ySj ajCu »>> > c* ,J 

gjy ott ;^UJi jli **i ■ v-» j ‘i' JJ ' 3 ’ ^ J *• ^ 

i P iAj jA j-s as^i jbj'S' j tf-A- 1 * ^ ‘'“- , - 2i,! 

. oUl 

: 3*» 49bjl> MM# >1 Wi * L3fcVl - f 

, X Lai I *»-i'3b ♦Lsc'Sl — | 

USX a i J Sj & . U iSJ#*. Wf °V 51 *. U 1 ■“ 

^ JajJI j • 0*A O* *j* JV J *. ^V 11 , '^' il 

>1 j^y Jl J-» u* jjs*' o'* A' j>> vH o J oUj - 6il ' 

jg-J; jU JtU Ja- > .oUJjri/jO* «J 

i_ib^ tarnip yellow mosaic virus <i *A' jjH lyJJl* 

jj jUlj ol JwJ J*J ‘^V® cH> > > T A >* *>• 
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Jt JI J-» jljj^l Jt j Jj tijii* 

. J-ai J J*rjl tfjll 0* 

: *jua* 4*r*«.jli ^j^Jl XL* jj _ ij 

0* 4^** Jaj/ o I JI ijU^H odu- 

£iJy JI t£^ji £r** ^ — / j| ■ VV^ ! ^“*^1 

4 tjW.I oLl! ^ ^Jjrtill 

; *«if jjIU hlai\ oin^f JOil J*l,a £jJ^Jt J>1^1 - £ 

L — ^Jc. jJ* jjl ij-*i J*-ls J £±J Ji ^Jlfct 

o* Or" *J* jc \S jr^ L IcU MaUfl J^jU tiklj^U 

A jJei*] il *1 jiLdl V 1 dib cu/j^i U IS! 

u^dt dUjj* ^ oL- >j£*)f o^ Ji***l! ^ ^UjCsj 

JuVl fj* * 0U-4t otU Jt jlil dliljj, ifjjgij 

dllSj t iSj^^\ oL-JjrtdJI ^ Jkj^cj f JjVS ol*U ClU] JU£ 

^SLJt cj]ji o* Jf ji j! i—*Sj J oli^-VI o> p JaJI 

. c^wtidl j\ 

J* IiA 

J^- J° • ojllt j 01 b Jf & j$\ jl*jVt j L.l Jjs-I ji ji 

j *^ 4 c! Uj &-> »- •<■■■! oLs-jll ijLi Jlill 

*tj>rV! iHw LlI Lk;^ ^j^ill o^j jjUl i>. ^2)1 uU-Jl jUj! 

, *U=vJ1 
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VJ jwM yiVb a-L^VI Jef 

Symptoms of virus Diseases 



<>* WUI lj U! L*\jz j L*La Ijj^ ^1 wjJ ,- 

^tjU Vi S’* V~j jlpLj^- 1 it ,cLjy 

■ v** t(£ 1 _}j£ < -sir 

til ol^at j *» J oj* 5 4* It L ^JJ ,«, jjU 0 .u li) 

<■>-& 1^-*.* . cjjij jUj WjU-i^y a jSij , oUi 

f'- J <jJ^. -!rVl ja» : kj t LjC-j JL. VI j*U; Vj U^b 

■ Ajt oljLs^Vl iWtj* ajp b>jidt 



External symptoms ijAiUJf Je\ J-Vl * V^f 

J- c ^ •*-* -wl* oUj^tiHi olrUi iUV i^j^r 

<-o^ u ijw. *i* 4i j t atIj^T ^ ji ,jf oUl 

0^& 45 If * dilr Ji* s-aw oUj^il) ip jl ^wLI 

* #>** J& j 4*t 

u UtjJI ^ ji_4-J U j cn« ^ Jj2 i cs > II 4 jA U L j fag 

i v Uit oUl £ji , tfjJ) i*, JJS ai ji, 
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i^#*UeVl JJ-ij l jJ^^t ijfUJl 

J] 4 j Ur olrLJtjp j *\ >i jjjSp A J*ljJ o- 

J*t j^JI i j_* Jl* j t-jt j t i WV! 0* 

. U, Jue jU^it J 

0 » uL»-SM iJa*> ijj i ^£*1 J-W jJdT y « ,j>t^p'9t jS\ 

j j-jtu * Ojfisll -^j)l u* ^ 

*S 0* Jl* £*<* ui btej * oUl y *$& 

<J Jij 4 (_jUaU oLJi ^ ible Jlij If - 1 if * [_j^ Jj-ii^t 

1 u ^£j Ji jl 1^5-^ j *Jj JLi y 4*r U)i ^IjaAfi 

* UUpUrtJ 

J jScU dUi #*le> <J& Jf**» jt U*l 

jl JjLJt Jp 3 «->t j U>! _f\ yj-i < jljj'St 

Jcr li jfcU J*\ Jt\ Jp^l ^ JJ"^ JjO 

* l ?1 jb-#^ (jp uj&r V 4*j jljyit 

j ^JjmJI J* ly$t Wl J Ourf Jl * 

j systemic symptoms ijLS' jl ij\ ^ ,j>tjpl OjC* JSW 

olrLJl ^ ju_jc Je WL-* St* <i - °V^ 

»Ull ^V- CS o- * * li oLj ^' ^ *.'* C J 

local symptoms 4 J* j*\ ^*51 0 j£j 53U-1 
iliUll *^jVW i5U^ 

oi-jjJUi* J& < ^Uj ^^cjl 
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OJ^ r o%U L^S Jc jJLj 1 latent viruses 1^1 

oVUl Ji* j V*</* jt^ Vj symptomlesa carriers 

o ij UJ) J-& ^ ^ VU- iJU* , 4wJUjl (_> Jl JflSI O ^(jw 

V. J . ±j*J ^ oLjjrtjell j**i £» ^1 

Jlil J Je\jt^\ #.La t jp ^IJ yju (jl^JJf 4L+* 

■ in asked symptoms 

Oyi j 4(U»!5i) Ji LfiJi JTUI] J] Cjy y ^1 flJUJI 

incubation 3UJ4 ijt J^ L JfUJI iU^l ^cl j^y 
. iil^l J*l jdl ^,4 jj_j« iUJ-t ;J# J_Jj jhj period 

j\ yeJ\ J JilyJ] i)V*U] hypertrophy ^^AJ***) 

4 Uoup J j)l OjJJ l^Ail 4 ] J&I^t j yJl ijilijJ] i*-jj ^ i|f 
j\ ^^iJt j-t <U ^1 ^XJI i*U^ hypotrophy ^*W 1 Ll 

hyperplasia . t^U Jllku-I v ju J oUl 

hypoplasia ^^]j!cn^J U^likLJiij yj ol, jJI 

atrophy ^ Ua»J iji) olifljl >«Jt y Sli ^ 

■ * U^'Jt j] l^LsM y J 

ji jrU4 i-»U L>y! U*m ivm oLj^ yUb tfjlt oUl 

yrU j\ ^*^1] J?UJ1 y ^ ^dij ^Li£j| j 

W“*M 0^=** fly iedicator host JUI 

- host range JfljJI tf.il! l^Jc jlUj ^yi] L 

: JI l j^lfeil U j* 
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Local symptoms ^l^tf _ > 

^UJJt isj jJ! ljVL-J-wJ j ^ 

local '•* ^'V 1 C* J — c J 3 " *>*! •j'» 

v - _ £ j oLifl Jp ^ii‘J i o*Jj^ JiB lesions 

i>1 4l 0“ £ J : " ^ ^ J^ 6 ) tf > J *" *'-^1 >>* V.J 5 * 

. U- jJjj» jjjill ySj j&> j i»U <i> jr:» V^’ 

Zjw>j* Wj Jj fb Jl tf-^Ji l* -iW-allj - 1 " 1 ^l-aJ 

AjLii U jl * lirt jl »t jjup jl *t j%9- ij j£j -*2* * liK—j 1 — ib# 1 

jj j/ u j j^j i,un wm oj- ji iuvi u t<tf j * ^ 

. necrotic local lesions ^ — **t W* 1 o-^* 1 cor" l - l ->^ 

i^UU ixJlj jj£=i £■ — 2J' *j-p L^lc Jt & j!l tK'j- 11 

Lfjj-j. j)l IjU-loj-e JU’tJ hypersensitivity 

: tl- 1 -S f j local infection -c--* Jl iL-VI _J» J-* 

- < ' 

t }j t Jl ; jmLi oU 1»- Jc^jl Jja-1 j S!l»- tij*— 1 * j*J < r * B 6*P°* s 

jsi j sjh^. *-11 i>j-i *>_»-* />> j o/-y -» y W1 <UJ 

: til l jjjl jl ottlM C2{ uJ.J «r* V 5 ^ w* 

yl^sall iU^l 4*ii J* j J J-< ^ ^J 1 t*** 1 JT^' ^ 

A Lfit systemic infection 

Lj il Jfl jJI jej .|j«il JljtVI J-p Jarf V ,>*». 

o^‘-aU jc-j JUjV) U 'M 1 'rl- 5 -> 0 ^. 
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jr Ji- ji *6 r * jm .ui j uL 

• starch lMions *>•» c*> r ! jiu jij ^JUI 

^JUt tijC; Jb (j'jjjiJlj ,J jjJ! j i*J! ii jJaJI j; jg 
>* *ag«r beat yellows yirns /Jt ^ J J^y] 5b 

UJK;. .t-JI Chenc podium capitatum j] J c ^ fj, 

— l / 1 <=*" U iij £-iJI « j* Ji. o JLs V /Jj 

m Myzus ptrsico* 

Systemic symptoms ^ Jt yf ^ _ f 

.itUIJc Jf b j*] jB*?! u* I** uj* i jl/t iiUyJ k~Ji 
L»» J. Ipij «iJiM Jf tjC^t y. ills. JJ jti> «tej tiLell 

: ,>*1/31 dll" fl y 
: a^Uii j»i vC yiy 



■J ‘ ilU j Li Uj IbjJ. __ r -c'?! /S' 1 ilitjjll 

<>» c j)> 0 «Ji)l j.irf.'Jl iij j)| <jjj ,_, j^J! ^ oVrji 

^.JJI iijJI oj LJJI .IjVJl . j_* JW-ljjj ^*51 Jj ^-litl 
L'A* m ila« u.t iSy-'j i/li .l^ri iijjJ) J_* Jf k* 
jtLtll 0 C UJt |»5la.i utfi is-UJi jj.ut til . ( \ . Jf.i ) 
ilL j % Je\p.\ itp-M. <_.*J1 y silt if JjJl .lj.iit 

* d-WW X U”JJ* o* *V5U1 J**, ^.tlUJ! iUj 

d>l>l b\i 3U4 *L» jj t»*W >T J| J / 0 , JtoVl u/j Ji 
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j*\ j\J J 1 * *^ UI 

iJL- j — •* . oU.L.'iU Jt JJ J^l o e 

, n factions variagation of Abutilon cJt d** is 

mosaic & Jijdlj dUjjl' “* ^ 

j mowing f Us-l •&> pj ^b mottling 

. UjiS Jil .tj.iJ-1 VU)l ji.UI! o-SK tij ^ 

aVj UJK-. Jii A'jjU o*b cl -H J" oUj ^' r fe ~ 

.j* 06 Lyb ■ o 1 ' ik “U ^ yi ^ J 3 * U 
j> yJJ Vj ^>11 ojljTV Vllf ‘ W ^b 1 ' o'>* * '*■->* 

* O Jli 

vein clearing j\ j***\j\ ^ 

jtUI jJ J* >- Jj . or vein y^vwmg 

itW] ii#J J J- 4;fea Uf *\y^\ 

f y ^ rrtC11 veia - bfmdia £ 

yellow vein - banding yj§\ 

Liii iW'j! iMI olj'U j 

- w * Jt 

u^Sstf *--Jl ^ strip * 5 cr strtaks J* J 4 * 

, *Jj J\ JjW *j J djl® ti 

£-LlT jl jj'tfl (3 ^ Jaja*^!! jl ^) St\ JjLt xi 

aJ^>j * variegation or breaking jUj^t j jjtfl 

i ^Ut *j;JI 0^ 0 & d^l ote j\ i>Jkp* £f\ 0 * 
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anthocyanin ^ 4 *iJ Wi SA^LEI [j* U,_j 

tulip color - adding virus jJU J f ~ 4 M ^VUI ,>*i j 4il 
* o^tJI jh^U* 0 ^s** ^5 £^ii! S-il j Ifie LsL i» LtfVi 

jB otLJI dJl; JLfr 4# jj£\ Jc i JamM ^kJ 41 

^tbj* ** jUlt 4 jLpJ JUG dUjjll ija \ Iflljjl Jf 

mottling u ;*jdl ( j*! -/ e I jr kT4i W cucumber mosaic virus 
*-4*^ Oj^^ 3 * -tf jL-^t jli 5lU J . jUl jc 

* ^ijjw -i ol# UJf fjiuk} j jjj * j*j*i (jl If * 4* jJL* j 

: Yellow yi( v ) 

f ^ * jljjVt iU J L#*>tj UjS-* U 

Vf^ jJt dJll) l{ 4 I J* UW Jjl jA-*>\ ^JJ oLjjgflll 

l* iL-*Vl Jjfl * dJuljjj 
ojk . J * ji^^Vi \j*j jlj^SlJ ciDi J< ^ ij^ipJJ jljjSl 

jtu* jt dkljjll ^>>^1 JiUl j jr k; V . UjiJp jl Uoi 

i)u j If iS »i jklu \f-Jz IwOb jJ 
4it-ji strawberry yellow edge disease dtLill lJ I ^ 

. Jp 

£^1 d-^ l-ri -fLal! otUl j <uJJ oLjjJ] J*# 41 

u_,5L- jS 3 _,*>)i u»y jc j] OjUl J jl^J jUjl 

4 ; jtjpJii a*'*ai u-j *-u- *,£-." jU-'Ji . ^i 

• jlj-fV) olkUa* iL-l jt J£j; ^ 
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; Ringspots c _i J| (,.) 

jij Jc ji ijl»-J o OjU' V"^ 

^ <j jSj ji iiWl ^2J1 o'* j**“ 'j • c3j*J1j jWI J 6 lil^ 
j jUI y-b ; j» <jj£r j* i-2U' ^i)l *i* O'* L j/j » $ jll jj^jI 

O jSs J» jlaill j necrotic ringspot <%» Ojfa chlorotic ringspot 
• ( 1 1 j£i y^rJti ■** V^MWU* o>ji k*' *l J i** a (jl*'** Ci* 

tobacco 0 UjJl j jUI £-jjll Ji» yUl ^Jjt J 

recover from disease ^ JJS oLalt inti — Jt o'* r * n g s P ot 

^ ivlj iJjJ' J ^1 1 c* >J* •** 

0^1 jcl il jJaT 'll •*» »•>> otj* 0^ Jl »J* jil j'jj'll' J 6 

cAUliei JL.I J, Vj oil* JiUiVUUt ^JUI vfuJ JI oiUjj.il' fh» 

. b jltft il»~! ijJ Jiib tfJcM u^-> *3'jjV' 

: Necrosis ( jjy ) i*-iV( * jxJ JJbJ (->) 

jl VM Q. ioj^f Oj. o,VU > necrosis ^ jj^Lj M Jl* 

O- jJ jM 1 <3jS% Ji . sl£=> oUl Je- jl cUI i*~}l O* Jjirl J-« 

oUl ljVi-1 *UVI au j Oj^.-'f • Jr 'S' g^j* 

Lj>. Ojt -»2 dDJS’ i Jj;U» i2 jb/lfl J* 

^ liUtj . gf iijjll oy 4i ^1^1 o*«i j . Sjjl' j *3 J>* 
^ ^uji o.u 
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j1 &jl\ ^ t j J— jl Jcr c* J* jW- JT liI 4*3# Y t X 

^Oy j jLc* «!u* J3JI# ji \jili tirJ- **tJl4*I)]JJ £py-»' 

4k ^lbJ)otj ji ^la— ^ Ct jjJsLi jr lai *.# ^ Y ) jljuVl 

. 4j£ ^ 3, li| VJ jLUl * j* JU j* U V A> u*JjJ I* *Ut 

: JjJto stunting r jSrfl (») 

v L=i! oLJ) j£ Jj ma JJSTj y jc- t-j-La# U 

jJlj masked or latent L^ju JiLil jl 

, ( \r j£- )*JV^ lU u*1>1 V W* ^ 

jl jj'JI jUcl ^ <-=AjOLJI J Jfc Jii olJS JS^jEH w-A*aJ jf 
ij j*Mf JJ* > dUi^k* . >j% jljjSl 

y* JJ* jj iiwvij yi^Vt i* *i*j 

. *UU cilrU 

iJiai ^jSj 4i Jujyil JS-I y3lj Jj~ u U*j f jStt Uy* 

* HUpJ Jj-i irj-Ll iiy* 0 jfc *tf jl 

: fcj ^ ^ y-i yj yl (j) 
j-tfJ 4*r~d ipi-i Juli ^IjJ] ^Jall jqJm ji 

tomato busby j ^ytl 'A U- j If 4jj U-l otj*df 

rosette l-*jy* oLdljJi ui ,#! 4 stunt disease 
^ISlLI^U j*df ja^t y 1^*3 1 y*i jf dil j$ * peaeli rosette C>^' 
J ■witches broom «-» j»-U1 j ^ J 



dr£fiaCed‘arafat@aun. ecfu. ea 



Dr. Xfialed flrafat 



— el - 

ol^JI ^ iU ,> f U U ^ JU w / oU £ >1 ilbCJ 

, 4*JXll JiLi j*-tr 

Jf U1 Jc jjp oily j deformations oUyJ 

% jCi 'j Sjj!l y £*j blisters u_^ ofc i-jW1 

*t jJfiJ jbUIf j dit <j jfciJ i^JI iSku j y JaV J 

* 0* 

■j^ieaf distortion i* jjU jJI J y-'Jl o>U ^j&Jl y juoe Jjb& 

4 cri nkling a od curling 1 ^ ^ r* 1 J leaf roll J I j J ^ I ^ ^ 1 

y«*t l3j ■ rugose * jfk* J-^ £r*i 'i! ji 

V U+* Vt >-1 J>* jbj'Jt JUl uli iXJj^ fHU J*L -1 
<Jp jlkj j Sj yjl ct> J-“JI jf uj£=*i jl JjJI 'ij j* 
« shoe string •Ui-1 i>l{j , j*-l 4»j* fern leaf £>Ua-»] 

TjptJjLh-> oli Jj1\ jl jljJ^I £--g> 4*rJJ* dj^ 

oU^Ala^Vl ^ \ o jCi ^ filiform Ur^* * j-- ^ ^ J 

_^J*f ji oi'ifUd ya« l 3 _j * j*-S" *x>- d| 4 ?’)UI 

* ji J'jjVI <J*»* j 

y Ua*4?-f y j e nations £-if \ j oty J_>f^ oWj j^-ill yaw k_-J--J 
i^Wj iijjll y«la- J^! y 4 *Je M 1 yd* jdl j*JI 

^ * j JJ iUVt &*$ ^ - JjjJl u* 0* 

J^-J J^Sj jjiilj ti p tumors y**J 
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^ uuji a r ^r oLjJ ji ^ 

eocoa swollen shoot disease ^Kl 1 £j\ J£, ;,.l | 

big bud o^UujSTa J jo 1^1 ^ j 

U ‘ *J>$ f*-4 j oLj ji ^=, m 
. o^lji ^ j| Wb r^ii ojC u Tjt^ jj^ji j ^,1 

oL_di '-^j decline jyJJ ^j^joVU-I j 

.quick decline *A -»t slow decline -J*j UjjS o J. *j 

ji*ii ^ j fjU j] a,- iuy t ji* uui 

iji -‘Aj JJ tu iUVl rfsjf 4i If . jtf U WV i^Uj'Jl si. 

^ ,J ^ •** ^ OjO ol 4* J. u JW oUl iU 

• w •> 

Internal symptoms j, ^ fj ^ f . ^ 

'-^A *>5ll Wi oUl j J] ol 

• Wjt Wjljl-* objtf JJ ^ j| 

: Histological changes ^ ft 

: Jl >->lA\ oUl is.-J'J jjlil^-ljl oLjJidl ( ^JS 



: «ypopi»« jaJfJfja.jjJajS. * 

Vi l^VLaj JjA jijili itai jij/Ji j* .i _^j] j^-Jt 
j-sr j\ f*a If . Ijj/ Jit JijjJI l>. ojC-j . hypoplasia I 
^ 41 — S"* 0 * Jjl jtUl iilf j J-adl jjCj , ^ yji 
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dil ljjll o* *bd.l jCJt ^^4 (Jljjl 3)W J i 
,1 jblil j ^j£\ ^iJl l>^ d> sugar beet mosaic Tiros 

I by M jilai'Jl 4 #jUI- 

L JjS dj* tel ^ JjiJl t*b>UU *-te j byi-t 

V^kmi £* jjC) V^l* ;ju juil’ 4iL>Sl jJW Jj t JSLsIJ ujfr 

* by^I JJ^p J i* ^ ^*1 J 

: Hyperplasia ^jf „ f 

suj y^ **y ^;^'j y ■** ^ 

J. 4 , ite ol/ 0/3 cocoa swollen shoot disease JfKlI £>1 

av j . Wt jjC byii j J^j ^Uii g'j^ i j 

^iJt ^_L J1 Jp f\jj\ u Fiji disease 

*LW;l £**J j jS^d ^*3 f-3^ ^ ^ 

, ; jjWI IpUJj 

Necrosk or death of cells and k^iyjj (jM£1 oj* i? JM . f 



i iUill i^J'Jl j* j necrosis OjHj Jkdl 

*A p^l jfk* ■ C* ^ 

.uiuS^-to j * pUI joUj^ai 

51WJ Ul 4 ^ necrosis <sjj^ ) ^ V f* 

jwuii j_^ jj -Ul ^ y oj« yj' j *Jt 4«^ 
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S-&; f .ui a tu jtui *>Si ^iySi u^a . <a <ai 

^JpUbJi j u *iJ! &j — 11 j £ (ijr'Jl JJ kj-t 

jj^ wjuJ ^jJpUzJI otj^rti u> dil jS t |jop necrosis 

JJLUI J t-rj / j&ll -** . otijjll j £*11 li^lil ^ 

* £5Ut ^1^*1 ilU- j *jljj £*;JL/3lj 

_j^ll Jjj *Wi£j*W £ 

v-^a Fitroa's disease 

-V-iM a oU*-»" u j&J i] piony peach oijlt £ dUj£. j 

: Cytological effects of jwtf (y) 

a LilJl <— 'J jfjilT i^L^Vl Jr* U Lllc 

^ >ft *$>*• ou di jt au swa .i*jjti 

tiUdl Jii J a <jPj ^ **XJI abjVl Ji! Uil! & 

* j£\&\S ijw ifi* ( ^ji j>& a kji j ^tuaji 0)jj\ 

J — ^ J J c iS J^p] qj£s *t oIjui^^U! jli dUif 
O jfc* V-li J*\j* Sljb*! aj t oji+1* jJz La 4^ J| j jfct j 
oU^iyO >j? J* jlj — jJt d&“ 4rfU-j l j*m 

* J J^i JJ» l y^J j ii J J^ilt 

Jj <97 Jj^ tij-v t i*wVl £U| 

J_l 4eJl J^J.\ 4j-S ^ <£j) ^Jd! *j« ul VJ t Oj*J jl 

lOLil — * *jtS & UU wisCr ^ jj 
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* U.L» li A*** jjJM jwwV 

ai j! ■**£ * j ** Jj Jjaw! Jl ij t 

Sl^J! J^b i-*U **?* J jfiia 

. «w (fi jt~- ^ 

j Sibil sksfJt o* j.jJi > yjf Vj^ 1 ^'-^' 

L^LA.1 y\> i~*U f L*! ^./r j fW ‘ V**-! 

j,bl JjJKJVl v jC- jOt jl If t J^»ll ij_^*»jj 01{ ^rtjj 0& 

. j ^ll v _£-£ll V:Jj ,#? i*m* V" *Ar&J 

inclusion bodies ;| ^l_jr'3! IfJc Jllw *j* 

b^l r J^U oUjjjill jJ* JbJC If-'jC I *>— (j® *-1^ 

. U1 JjUI 

Li yrJJiS vA"t 'jj^ 3 

^ii. ^Ui_yrj f Jc vTJjfi* J* VT^ 4^ “^Ly- 1 -C 5 "* 

4 »t ai itM j osUai oU jCll ,j>«* ji g 4 i/Jjs* II o^ 
j_-j jjj^- j »I jsM ^1 -tVI -v-'ji" < tTJ-e^ Vj* l o 2 *' f'~* r ^' 

|a_cU ,.UcVl .li WVI ^ u *J*Ut olrUI >A> jUij 
a) >r j f v.-rVi*j* o&u jjie . .wi y t>)i W3ij i*'* 51 
J-^-l JS J jiLdl o-J^j jUljt 3jjJl oU»l ->1 ij 

U.b J^',:\*&0*. j ^r* ^ J* J ‘ »j* *'j*-lj£ i ->\ 

. iijj-VI f UYO ijJLM f U,YI U 
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Crystalline inclusions % jj j f ^ 

Jc jjSCj J»j t 4 ili j 4 -l jt ULl j jJ&r 

-S® f » j* . JJ ji« j! i j»l oljjlL j\ i^lju 
,Lr - ** CS 11 V - 1 Vf ->S* ^ * Jr* jjM 

* ,i -* jtoUJl lilijlj- iUall uUoll olfU J!U j 

& && jtLdl j J.S jwr jit ol^uSJl^ J i^iJI U5U j UU j»rl jS 

^ J “ « Jj!' 4> tfljJI jtl — ill Ut . ( w J£i) SjjJI 

(jUj! lol — ^ j u*j^I lj* oljjli o j£y ill if . oljjlUl iUr J c 
Wil .i* 6 . .UiiVI j iijj-’Jl f L.^I Ijj jj , jJt j Vj Jji^I 
L f“" .fit . > ijjiJI f lV3l 'jjSd ai . i jjl; f L*1 J] 

• «Jj** j*L-r’5l 4>* jj& (jt CiJi 

‘ l\ 1 l f I jet j Bald and Solberg ^ , \y jJj 

J-L» ) ^ It Warmke and Edwardson 

j* r <it « <jW' »=< u oi^s j ( 4aui ayji ) uU-jt 

ol 4>» <-W~* oL^ ij yB (j j.j'Sjjl-JI j i jt ~ JulS y Jjjill 

j-fU-Jl. L iijC ^J-l J ibji c^U-jdl , j* . ijl jil 

a *j gray plates i^ujl 

J»W V/ . oUUI i-iioe ^ Jr i±jr oUi, yi .iJ, Y 

^-r itl 0 * JJalt C?. J-rf-J. J* ) a jJiil oljjllfl 

f U-'3l . ( tiL^lj , l JO,*/ 
auiobui i^juul <j : jai jkjyi a jjiyi 

buy a^B t#jj«ii ^ ;>b cvu j jjCs- jUjii 

. wh ijjiui c * UJJ a/. Jji ^ J\j ob^Li 4 ^ 
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ii.1 ill Ol VI . f i> UJ jt y 

J!. il jjl J^-li j ijjUi 1.1— rt 0 u d! Jw 0* iijJ-. 

•ilJjS'j jWjjt j «chu-Jj5»J U^Ull j ji^Vl iiiljjH 

. jUjJl tilj^ °V.V^ tSJ»*l 

• Amorphous or X - bodies X fWl J» - * 

t ^ aJ^“) oljjUj. trL» iUalto»i»LJl j y 

. *1 >JI tJWj f j J ’ r 'j* 7 -a* i/-> 

^ jVi j-^Ut Jtou i j JUI u'JjfisJI a* iA> 

,jWl JSlsll <U—t if J ( Jl - iljOijfjljll- 

(j jSCr lu-jj-ill t-it* 1 WjJjijjM 

^ .Li oli LLh- 1 jjVl o“3j*3 <jU4l liLjt^ i/'Jjj 
U*Jj&J j£- J' L/s* j -W ijrjjb jl J* ‘ _At jt f'j* d? *■< J*" 1 . 

. o| yjill **J jej lSL-1/ J5l 1»\— rl uW' 

( a> uii otftiif i*.y i4 J ) *« jws» ♦ ^ 

jl oU^’J it iS jV V 3jUll <jt Cl* 

dlijc- . jrU ;ji>c Iji /A ir^-j Vo 11 *>* J t> a V 

( efJ yN <>.U-t _>1 ) crJj^ >j* rj d_>^' Si* ji! jJ- jA 

j* .i-U) jr\ jl {J jit- J.yj Jc. ojjij 4— -U J Uj J.-UI j 

jt i Jail i-wjjj5l! oliji-1 * JT j C>j* ti • ->' r*^ ^ j *s“H® 

oLJI j jj dsS * 0>L£”| Jj j»- ( tiJjJ' l> 6 Jj— ^ 

JJ Jl . oUll V- J J* 1 ljP*l ifc 0^3 Ulf V crJ v'- 1 * 
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otJl Jp ^*5) Jaj J V 4| oVU4 cpwj j 4*1 J° 

^ t# J* Jt **i M 1 ** 

Jt iS _^v^V J* V" «** J 1 O' y 

^ JL v La- cjU Jt * j*U* *1 jJ* *j| j* If » 4ij £*V jSj 

J *\ ^1 OJ J* S *Ut otujl 3!U- j If 4* t^rJ ^ill J_^TJ j* 

- eymptomless earners 

*r jJIiWIj 4>UVl ^ ttU! j1>*3l Ot <£fc 0** 

,4-ii ^jjgil l^WV W? JjW J1 

Je i j<il-* J1 )j 

JJJP j* gfP’d) (jiJ* jt 4*jJbJ ot jpjdtn #J* (jl l>* * Jftll 

t oU^IJJ W jJ^* tkij 0-j£=*| l r iai| t 

JL> . JTI *W pj) £* Ol ( £1 ■*■ ol^f jj 

Utf^UbjaL^ ■ V^ij -e^IUl AH* 1 ^ 

J Jt- *i>l J-j-J j t jji j£r JI afij J»^l c*j_yMI 

ij—i jf Ji iS>Ji J-* f t ci*^** ! ** J* J ^ ^ f ^ 

.ik~J\d*Sj>\ 

<S*J iLali ofrLJI Urj)_^*-i Jt oW JjmJI If, ^/jJ ^Jl iXjlOl 
V* J ^ $ u^ ^UjUlt (^ax( JJli* jl V| J-lf tj J * U 

t Lf jit pj) ji^f Jj ^JT j3 oLLJl J 

j& 4 j LoM o\r UJ1 J o ^jis)! JniPl q* JU> 

i. US' J.lSTj mjJ\ j JijjjKJl JJ *j jbj^t f**- 0t r J* 
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^ ft*** * JJjjj&ft 

jj~* olrUII j]i jit JJ*Jt j _, i chioims 

Jr ? 1 uli UjL*a ^ j . UJ! oUU ^ ijt t^J jri 

V* Oj* £*j * 4 *-j 4 j iLeil 0 VLJI j Ji J_^t 

^ Vf-^ ol j* pcjl* , O ^JJ l Cwill 1 V Jj^S J^pl 

jl il* JjWljUj^ 4 flait JjIiLJI L > , lyj\ J_*cM Jjfr 

* iiUait olrUJl J\jj\ j U- Jl j] »| i/ jdL| ^Ss 

W* ^ JJI j ilLJI oUUl dli? 4 W J J*- 4*1 Lsj! 4 pp. J 4* Vj 

*J* jj£ JyJl i z Le j Jjj^j^ll US Oil v ^i 

4 ljJ*it * 1 ^, 43*01 oUi-^Ut S.US* jl 4 »rJ l* <i|)j> JjJ* . t^L-J 

i.L*i fLift J tobacco otch virus ->**~ iLa**Sitli 

■ a+X* olrU (j^ 4 ]jj*U lr ^r* * a ^ <-*** jJL* J j-JI JJUi! 
O'* ji dll^l jr^dl Jd*lf] Jc a*:*# Vdill tji <Lr? ' 

j _*C d^tjjUi ijUait i^liUJt ^U- 4 ^ UjjUlt J *1 ^\ 

i A+XJ\ jtjj'Sl J e\ J£- Jil ^iLflll l£ r&N 

j\ji^^\ J*\jA Jut j I#af curling type Jlj/ 3 l W *e.j^ Ji* 

iUi jc jmij uji s^y j* u/. iUt jijj'Si j bi« jii 

J* 2 * j>\jL*\ J.J.J ^^0 1#af roJ1 oi»0 J'jjl 0^1 J*j- 

^ O' */ > *'- lt j' JJ^I M sugar beet yellows -£ JI 

J jl* l _/ & t jr *'Sl *A# J , 4 m*JL Jl 

j* eUl yjr jjJL J 4 *UiJSl J J W Vt^L' jjSi 
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oj- j Ul Jtf sl -LL J Id V .Ji J/JI 
Uj^V oi ^ j bill Jt»] JU* . SjjJI gj* J] iU* 
> jjjtdl JJ Wb UjO jl J^l c- o^-Jj .UM j oj. JJ Wb 
— c (>■ • <^>ijjii 5iu j . bin sui ou^jjVi ,>««i 

1*511-! JJ ujill JiLaU li^lil o* JlSdJ JA bill ul* * *USI o _>» 
4<j|LJI jklll o* J-*1 bill o* iS* Jp Alai! .Ij^-VI <£ji£ SJ t 4« J. .11 
^wL-ll jtL.ll O' jS 1 iS Je O ££ 1>»- J * jJ=J) b 7 j"dl 0' Cj>* Jm 

WJ* j 1 0'Xe‘f'i iblt jJatll jl Jm IJ* . ^Jtlill J* jJ\ O' iJS Jm 

JJ*a V bill ^yfc U,1 JiJ j «OJI jtuil ^ 

. .us jb f j_c 0 . ^71 ^uii jtuu o» ja, Vj 

J* Vtt V 1 - 11 j J-SI U.J l,Ui- Jb i^j^l * L>V1 

OUU 4 1 J Jib c 4* . iijJblt ibJ if-iJI otOl o. bJ jmm 

jj *— ‘Ij 5 *dl O' U Jc ou-rf curly top virus bill j«* o-J^f 

JjJjU-I oio^* j ■/. r • — r» V*{ ibll ji, jj'Si J i^iti ja 
J-* LS* * *X . J I ob.#^! J «b Wi>i »jc ^JLr ijS jj jCJb 

. old! jl. J) 4 Ul Jljj^l O' ANiJI jljlt JUfciJ 

b-'k i> c (jb* 4 ^ Jj^ I J-e Jj* o-j^il' ol Je JkVI O'", Jl* 

Id a . .jill >WJc dark reaction ^^Uill JcUi Je _£*Jjl 

Je&lail oli'Ull *jJa« Jli' 0>1 Ififo. J* oUj^uJI ,>•»{ JJ 
^ j • Jc I^SU* T^'t Jyt J yj| J^l 

Jr* 1 ' J-* ^ ol j-V. *1* JJjjjISLll Jb" Ij oja! ^ J5I O'b'^t 
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chlorophyllaM Ji 

iu-ii ouui j u-> V* A 

. Sjj«^ 

gfbllo. J..JC dUji iUll ol*Ut ,>5 *>V! }‘j 

J. J.JC ij-rj J1 Wj <iili (j/i ->*-> W* H ti 11 ^ J 1 * 11 ' 

\ \o\ fV Owen j\* l. j/- . (jU-il J ^ ^ j* ^ j" 

c^.UI ^ *-UI *>: ^ V* 5 j 01 r" j1 J 

If * j®-1j JO j p*.- o!S oUUI oJf jJj i^S ujfc ■» 

Xt ._ ■■ .il l ,j* jl Atjjllj iL»H j'jjt h — ** c* 

__ : Ji U. V? i-jUl J1 jj'Jt £ * jUi* jl J*1 d c ^ ujCr jl 

* JJuJS Aw ^ 

* oUl! ajU-1 - Y 

* jJ\ ; j;Ut ijuji - r 

w ^fldl JC j 4tJ«C«il <3# jUt * & 

UUv-IgTUJI jS* ti V*^J v*. ^ 

t iJ &\i 

a*> oj jrus ^-id ijav umj** ¥■* oi* «**i ^ 

jri-J ol o* M 4 Jr*-i ^V->1 

<£i)S Dl ^SUiU^Uj * jOjji t J**i*“S 0*3 J. Oljfi* 1 vH 

• JfUl pj) Ji t * . Jft * ol jjfbl Jam J 1 £*r/ m 
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^ J bji * Uail olrUt 4^ 

oLj^-iJI *L*i! -ilrU)l J Jl ai* 4*g 

oULJl^ jj i^LjjrJl ^ >-9t j * UWjL. 

# 0^sM 14 til ^ >j*i -* IJ* (i)UJI (j^OiJt 3JU- Jj i *UJI 

Qljj* wJj*-* j*k i-l jJi Takahashi and Hirai ^li 

jl j_i ul i-Vfr jj jU*jjl oli y^J! * jJL ill Je dUjJt 

uli t5 i J1 j-*- -'m*j * *j m \ • b ^jaJJ * « 

^Idt U* ^*1-] ^ tfjUiljJjjl j *L£* <Jj Jk- ji ^i^Jl 

^ oW-JI oL"U ^jjLt JU j , dlb j**, 

.(^ItJI jl tobacco etch virus 

i^K Uj^ o^-Ij »UiaU.|j ^Jdl j i 

U Jirf^dlofrUl^tJlj . tfLdlJe ^ V^ u Jr1^1l 
* * o>U Jljjl J « Jjbj oS ji 4ili w ^ 

£ oUU *4 m cil J_^ JJ jU-Jl dUjj* ^ aIj^II 

j ;Aj U»1 o>1 4Lll c V f 4* 0* fejWU ** >it VJV1 ul 

» y ~^4 ? J JA* 

4,'U V UI JJUI OJijjlJ* ^. Jjs il| * l- VI 4-JJl 

poUph.no) oxid.se . ji ; ^n oU>VI jAm J.U jblj f W 
J»Uio1jeJj*Vjll w jB«i i)t* , cytochrome oxidase, peroxidase 
• V •** l f i«ij Ji* ji <^>-Vl ok jiVI 
oUj Oii Jtu J Vi-T^l atjll vJV 
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tljUjJl oliU Jfrjj'd I ^ J - ^ 

ti 7 V J] J- 3 * J * t-® *"’* ■ •Jj'* & 

J # 0* yk ^ &\*U\ 

j ji i jHjw *7"^ J ' (f* 7 ^ ^ 

Ja^ OfJJ^ j f Jr ^ J J^H ^ *1 u^ 1 

Jyi-s^ (jV-jll Jbjl J *U Ji ObJl dUj^- ,j-Jj^ ^ oaprJI 
j * JUrJl <#m dl> j/i l^j ojjJ ^ f jt U -r 

Iju gt j£>» j * ^ t _A* * j*- 4^1 ^b-l ij j&i j* iJ**{ 

oUl juI U M , V**^ 1 <j>1j^ ai^ J & ->** ^ 

OjC- Ji I* Loll OVU j JCn &*jSd\ ou aJW U*jJ« V* 

. <^JjS^ iji* oUUJI J Vb* O* Jf ^ 

^ RNA , DNA ^ ii j (jU 4*jj**-j^! 

(ji jJ-i lc-J 1 ^tUJt £* JS 1 J c iSjr ^ oUW 

^ j^J)! J^" jil o^* m *> m jj& t J JJ-b jy& JJ*--?^ 1 

* SJ* ^ ^7^ #1 J^I- Ji J ^ 

;^j J] rfijr Ji'Sl > ^ j V' >y_ V-*-^ 1 

Ajfi N * it* j S' jj*J! ^ 

tomato spotted wilt virus ^JU ^\}A\ 

J.\ i-'Jl £. j >*3' si _>!' J** 1 . J 6 *r' J *e i ” i . U ^’ ^ 

j\ Jcili^l ilU o^ J -» V ,J i *' l J i t 4 l-» i,J ' 

. ; iJ jijJl oii - JI! J**' tjt U-j Jii J>*- JI fa \ ^ 

. i»UU ^)l"Ul J VjJ£ s\*ji 
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J?* <»1 I olrLjJl jjji wjlu at oU. j_gj!t 

J1 l^J’ Jjjil ‘rz^’i Jj* lil O'* JUIbj • ^ ^iil £ j*i«S| ^ Ja j. 
*V"U . .HI ^U-1 Jii UL'Sl l^li j jy^vi 

jb-^S *^-)l IMi-l <~J <jH jl jJ^J oU j.W wA—J (_jll oL J^juJI ^ 
Jii-b J| .Ul J»jd L j^ll ^Lc.vi i y<_te*r JUIbj ji* j» | jtoUl 
. ^-sLl JiU- .Ul jij r C.J JJa ji Jfc! b li*j < Jijj'il 

(jl ‘~»?I V U11^.UI it. jtj*- Je i r j^jil| «, UVI jt\ i^ljj 

^1 ^ U* j *_ U-J-rJ! Ul i j'il _>J*JI Jlrf ^juj ^ 

• j 1 *^; ul c U-VI jjj vj^yjjr 11 J^U- * >1 

Jbjl 3U- j l,i*j by II cij jUdyi UJ. Jc ^,}V H\iA 

Weiotraub JjJ.1 N. glutinosa o|j 

_j^l 4 mJI( 4k^l lyil jJ«r <jl *nd Ragatli 

^dt 4JJI ob'Lj j JU-t 0 l^-j)l <*wu«ll j f. U.bC» Jc 
<J* <jj^- 7 f j;JO C.t£| fill j . dUCl ^.U u lp LUl 

Jjjjj. b^u- Cfi ^uvi Jwiji J.UII j*u tfjii dLdCJi j*.\*- (jU^. 

f} J*1 <->!»• m'jLUt «li dJUjl iprJi .uU-j|ISjj 

i«uL*. I fjjl^l byi-lj buJl by^. (jl u > ?j Poetic eazyn to 

jIjj'Si u » jJjjii by*. j-» 0 Oi o- t^s— j in—, up j-jj 

' VU f W Zrttlon aad Coltrin ^ . o*Ul .0* ^ <JJ| 

* '■ rJjsiX ’-v v u J\ jWi ^iUl J L^I^Ls. i^ib 

d> i. bjll^lc jj; oU-JI <ililj_,* a-jjju ^Jjull j! JZ^_ 4,-li jybj 

• j f jr-JKJI iS Jk ^h\ J.> 0 e byil 
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jjl oljJJl Jb*} illu (ji Jf* l* J1 SLe^t 

J^aidli Uwr- LI ^ jd ! uju« jJIj i*Ut! ol:U! j 

olJUjJI j! J. £ jfji <i Wyi ijli 4*rjP 

)i* J tj .iU ^ jll j-iL* 1^*1" ^UB (i 
\ f Jp j,b t v olrUI J**t * iftA dljJJ UJ* js* cU J1 ^>1 jl 
(j^J! jjt# j i pjJ j^LII j -s** 1 
^ 5 J * Jjrtiil jpV . iib^l Jit jA 1 ?! ifrip Jtifl'j I^WI ^ 

vaJt ^JI jOy <J j Jill *^L^s=*jlij ol^J UrfrjjuJI ells'll 
4^ JI ii J-iJ LLrj_3 *z.\$JA jl 

ij jLjR oLndl o\ cp* J ^LJ! JX- iJj j*^ *A*d\ oLLJl ii 
& ioJI jjW ^ il jJ-H 0^^=^ ^ 1-rV-I l J* ; 

. necrotic symptoms 0j U j Jl*d) 

L oW jil V, jt>3l j oUh« y ft Diener ^ 

— : iJUl JUjI j ^U: 

. JjJIJjSIAUJ^-i 
t ^ijJl J-w j “ Y 

. amides oU^Vl i^Lj -Jtjjl i-Jr jVt - f 

- polyphenol oxidase jjj 1 J y*A J_*Jt ^j>) -k^3 ok j - t 
. polyphino] drivatives J yj J jJ oU^iU 

. ^ Ubll JJ»-o 
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^ Vl — 



J *J jil ija** 

*&* : .j->i _ v 

C*UJ pjj.j i-j^l oljU-VI j Up icllj iij _^I| jrliLt & 

S-UI #i — Mj , ^j^b ^jjJI y* .1^1 jcUU JL* 

^ 0 * j < JjJ., lU^lJ «£<UI U 5 J*_y* 

Jlt i!/ c^I L lili ( <U> ;.UI sjui ) lu. ^jjjt ,|^| , . „, 
ol J-»M & . l( ^ jjJ l^l; j. jjj, iijj jjj ^b'Ull 

— c ^VUI jl tlj U j»* Jl £, fj,' iU>li ^Ui u6 

‘ j^Jlj v^olrUi ^ JV^JS^f ) <. 4 t U o^O j.UI 

. ■»* Ji j i.j’jKI ^Wj J ,J 1 ^ «li Jldlj 

<U ** 5L “ :i * £r* i> (*^ -yV UTf JJJI |j* 

ikj4*l!ol;UiuU tomato bushy stunt rirns , 

£- J * jUj V li*j ijCdJ {31 I l*fc tbj* ci_,jJi Jj J 
(4* jlsfcl -^J H js~« L ^*~ V JJ.J] li* v CJ j . jjLJI 
i>\ J*J * -Is dH, £ . *jUll ob-L* j .jLsci ^ jjC oUl J 

( oVU-l,>» j Ji! j! ) Jaii iU Xi JU ♦,*-» otJU) jkm 

.is J5U- «ti dh: UJJJJ . iU'jll Jib j Jc Jjft- u tfjjJ! JJ 

(>“*♦ • ^“jl '—•Sj j 4 m>L >1 ol^uu it arf V *J»*2W 

M i Jji# J^b jUs U UUj V -»V^ ! oljjJdt ^ lij,: 4t 
dl)j xj! jJj « i,L,VI Jlir obfS- ^ J j^\ j^s>| J 

. 4 -Jb <-UH jl . 1^1 jj f ttil 4 a.ut jl ssajl w J VJ Udl 



dr£fiaCed‘arafat@aun. ecfu. ea 



Dr. Xfialed flrafat 



- V? — 



*t Jjit! J y, (J v'e j 

. ie'UI ijWI iil* j > J— ® j >SJ U ' 

/ •«... !lE i i 

ul j JpjyV «S*il j* *'^1 J^ 1 ’ j oNy® 

, j*V tf-W' J ** ^ V** 1 ' 

,j. jj jl^JI >! u-sCj c* u ^ **M1 !*' — ijA , 
ali jrn $ i-iilt W J'j* i)- oVU-t J**t J J t/*:'v^' 

- Ufc L |il Jl J-l ^ Sjw Ov.Wll ijjjall •=-* : ' ^ <Jj£— ! 1 > p 'j c '3' 

. oU LJI a ~ i * 



Temperature . Sj | J,\ i> jj _ f 



j* iUi wii , iy$ uw > aJ: * «wVu U>' *•->* _ 

Kassanis ^ *H *» !?! * -Ul ** ! H ^ 

l*U a'ej? f X^ Vj 9 > f A r - \ U *>*• f ^ ) ' #Y ; f W 

>j j 3 j ,Sil» J c *#V» ,J * ^ A* ^ 

. oUt j vh+ss.M ?‘jW Jh. ‘ r* m - ^ AA* 

‘/.i • •*"! ^ '" b ^ J 1 !i J-jy* Ji ' J>J 

fctfJU ijl >1 jl ^ .U.I! ^. . f T-V irj» > tt *«-. ^ 

A> o* v ^ 1 J 4 »a >*“ ^ V* 

_ .. ■. i - i i* i i I I 



Utfi J>. Jijt Wr jil ijt &H i-^ Jj' 3-W 
j» ji-U M U^Ut 4fU o! M >* j *>* 1 
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yuii tut M j ijS fcVj ij^b aji iji f u ^ 

• <jLdl lTJJH <SJ-iti I & 

°V ^ ^ irJjjiti iU Je ill jf" ; j| i?ja _,?jr ! - 

it-Vt iiii# Li Jw. L>- r Yr a-ji J* yfUl AT. giutbioti 

^ 4 J*fm Vj»;> «&U* Jsa- rsj jUjoWj! d,ij^, 

Abj* <SJ^A iU^II j^LJofl-U oli dUif . UJLf 

SystMHCjU" Oj* Jf Jl7 f ? r . . n ^ j-jl jS ijt jr ifjj JL> jUI 

U* tjUU ul ijl i f yy i-j, ^Jc nd L.liJ necrosis 
' • J* 

'-^ £* ^ O 6 <"*£ ‘j'hT JJ J«i ^Ul j» je |jj 

oVU-t u iu { j*, ijljil ifji (j-jj^JI 

. jLiSVI li*ja J» >9t ^1 Jj oUl J^-b ^rjjMJt jLsXiJ ib ji 
>b UeU.- Uj* Jc. jA 3UU) Jjljil i-jj) ui dibs' 

J»- JJ <-fe oU-jl <ii i ]jj. Lr jj4 : ^ieWJ jaiSjI, jit iijai 

Jtj^ Vietid jjSbr O^MJI jtii'. U 

^icUd o ni ifjJ of tf. f v t Ujfc >9t ,>Ji w ij f ‘f t 
U y # • f *rr ojb- jUt diitjj. j-jjjij ^yjt j ± ji ; ^j t 
J 0 jSU . V-i <-ie h* jH\ ijljil obji ^ JW C-Jji oli 

(jOjjifl IjJe wicUi Ji. iitlfj ^£*1 J*S" is yJj jU - icjj 

bL> ir>> JJ iUl! ol-Ut JLjJ SlJ.^.zJ cVlit j., t J 

, V^-T*® U > V'3l Ja*> j. calfljl .U* 
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jji >i »w_p . > «« W > *->’>’ >-? 

>*3l JSS Ji S’ A 1 jj 1 ' i-W o* J&' V* «w Wjll 

jtt J-- £ <tfl y V 9 ^* £j* 0* 4* ■“ <*&•£’ • ‘i'VU-l 

irji > ' ji>V> 6 ^* > *•" ■> UJ AV)j* 

< f *n ij'j*- *rji J* * JW VUJ yWj f *Y* J'j*- 

*>*’ ^' 5l JjfVJ iij^l iJiDJjt > ij'>' W->* y*>* 
oVjJ _a-f\r j*) jc'Sl jjft J->« Ji j absil »J* J kj» ^*j+* 

Jjjb Jjm j)jji j iibciJl Jii iJa W i' .H ijl^JI 

. in* JLI ijljjJl Jiut 

: ****** atuvi-r 

j j$i ol j * JfWflj a* jjs*" C« JcUcW 0 W Jji JM J»1 jJI o - 

. jl 4 Ji VL» jrui lj* 

ir^ V-J^ 1 oV::UI <4* > U iU r* V a 'i 

0 Ul^* u SbWJ >^Ul i{Ul . j iil^l oUjjJ c«j 

Lfjc ^lU ii*J * : iU'Jl J. Uj<P 

^ ^ oL Jj6 ill .>*> aw j . cross protaction abUt ilijl f J 

^j\ *_j w oSy- aw j ^ C« ** *** Wj 

; ijtll j o 1 * CjilS 6 C5-J_s» oUt 

. UU-1 ^Ijcl Lr- / £-*-» Wt (f oUjjsai >1 jS V - t 
al jiiJ Jc Ifi* j£-{ JfWl ‘T-i-'l ^ Vp !xi j j - Y 

. synargism ^clil j| ilJiiU lj> 
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£* ^ 4* _ f 

* antagonism ^ J^l _tl aUd 1* 1 J* J jw j ^ 

4ib^t qji jUtiRj o^f^U 5bLdJ it* J\ JJ iiUVU 

•i* *U±U <>* 4^> ^>-1 klL 41 ^LJ! (jli 

L«lXJ) 4^LU ^-J l|Jc jll® j i oUjjpUll *j — * jJ! ^1^1 

L-ue ^fl Jell'S I 511-1 j* . immuuity acquired 

tobaece rmgspbt *jUjl j UlU *JJ ^ <*LU *1* oUl 

jO*J. jb-M tomatn wngspot ^^11 J 5j^t 4-uUt 

L>1 Jpl U W . potato JtDoW dwarf ^Uj] 

Wjtf J*\ jF'St ii* JS? Jjl j 

j Jj J_i-t ^jljj^l i l|Jl Jj jJi jJL^ <j LJI 

f — ■ j*j>\ c * *UJI Vie J&J dib t>* <£ J ^1 Lie" j *\ >*} l ^ 

yCJj <^-LJl i*vjl J*-b b J* j* Jlj# L uli ij0j 11 <Jljj 

U*JJ^\ J«* J oUll OJUil bj , IU.J. 

jSy-UlJUl . ^ JLj ^ 4)1* -crV^L- jl 

4i« ^ J Lj*/ Urfj «.«** jJI olfUl lilt J- 

iSiV'h » U* * : fU Y **™>od jlf JuJI ^ J^ladl i-jJlj 

k- Osi ^ergistic effect U 1> JU jl b^j * H^A r ^ 

jljLfl J uliMldUj^^j^ ij urmyces phassoli U^U 

-A^" 1 ^ lu^J l iUll 0 \jj%\ . U^Wl 
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\ I iU.^1 jli dJjjf . — J' jljjl j *jSj <y 

iili d\ 6UVU . ii'-yj ^*11 J jU/3' iJ'S 

oUJI juljj* j-.vJu ^jUl Bountiful! ^fc, U^Liil «j\i 

,UJ! ^ jurj dili u-jS Je . UJ l Jcl U lil 3»1* 

Jjjl J*u\ a jj jU-tdliljj- at“a« onism 

. jU-1 j 

« Ol;SI Js J&" - i 1 

jljjJl uti U V *U5U ^U 1 lj3e " 

jan> j . j >f 'Ji jb/^i ^ f 

JL? 1 ^ L»3* ^Uj Sji^ Vj-h jb/5! ^jL^r jI o'bfU-l 

. *jf*-*H jbj^ u* 

, iJjlsJl jfi jj.5b*l Jb J\ *-*S jiJtjU dUiT 

j+-y % t L 4jbO^ l^jU** i*rji j oi"UJI 1 — «l &J 

, iL^LJ ^ Wl u j\l* jl <J*li cjU-j- 1 

J-cj 4UVI jJjF Jl ttbft J-*M d»> 

- b* ^c-*Si 

* ^fui ^yt-i 

ijwpj i*ytZ+ i J j£-j J#ii jU .Mj^J J V>U1 t^ULJl ut* ft Ori> B 

jil je\^\ JflU \ jftUaJl j*\ jb^\ JJT ti*j 
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yC> pA[js]l j Jois^Tjt JJL£ ,jj J*_)T 

Ll 1 *^ »l» iP^J J eJ^ liM-lS* i (jU-jJ? <dJti Ijj* fj'jj'i 

.^d>UjJ OjtP 

iCiKLjl *1^-1 J*j jljyJl djl# * o3fU-i Ai JZ J 

* ^ij\ P-ip (J^ *k j* m 

* 4£JaJ| — u 

*04»l]oUljJ^ JfU! iA UJe j*J1j ijjJI jift 

<if Ullj i£jUJ! li l^iili Jij* vT)Jh)| _^rfUiJ| (jli pip 4 > *ryj 

i^U u j£j oUl J? ic% JS 1 tjJij jj] i j^j J o^UUi v 4*U>U 

JJir ^ ;pI j , U>UI1 JpIj J ic 3tll l n Jti ^ 

** Jj^ io^'3) . XjIa Jt w y m oli-jill Oyj ul J 4lL*Vl 

^LicB ij*j jj-l Ji* jAlJa* <jj* -U j* 

* (jp^UaJ! j V tfjjbj 

: fcj| ^ cijJfj JMfit cijJf *. f* 

Jp i£JKJ] 4i jST^] £jJ| up 

^ jjji -up i^y j| jt,ji otja ^ jft i^ji 

J ** *$\ zj JJt j Jil JJ JjJ t)l J] JIj ^ 

^*** * ^*11^4 Jpj Jp ^fl," 4 Uj)J (j£ ifjlj j,S" 

A'Jj* cr jjfA iiW 4*^ <j Uj^Ull oU-*l J| jJ] 

06 i.W i_i-» . T.bi vUM c tlt 0 . W w W ^ j jUI 

u* ^ W'jpl 6 j^‘ Jij jl olill] j' JjLA J\ oU J jjill 
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1 jC 1 J j5v 3 ih t J J* j\ -Sjfls- U wf-J oL* J jj! ^ ^ 

' C^ 1 1>* C * J ' 

: ijCjitSyi iSJJill iJ fl£*1 SjUaVl - d 

^ J*!_**M ^ IjjJ* ^ jli WJfeUl (JjJuJI *1 jPrJ 

£-Ul]l ;^U l* *iW 4 inoculum ^UUl a^U V^-^ 

u* Jt** t>l v^; ^ * ^i_5W 

o- ui ji£j o^=^ c , ^ &jj$ >0 W ^ W' 

1*^1 j J jj i J*11 ijWjJI (J ^ (J^ oUa-wll 

dj»} if J jl tamtins oUjW JI# ^j* 1 J 

oLLjJi^Lrf- 0^4 oUjjrtjl! (jia«j 0*5 ijLsJ! J t ^ r x>i/3t 

JpJ»* !>* jK*Vt j'W L/aWl . * jLWI ^ a.u-J'Sl 

. &HL\ *-U JL Ji ^1 JUjCilLSLI *j> 

y JT J$\ J*t yi\ o # -HJ-H Jk V*U * J^ 1 J* <r J^ 1 *=*^ 
l^Us^l j\ j^S a*- J] *jUiJI < iWVl Jt J\dli 

J*t oW Jj] jl i u +'&£j)l\ t>*3l» J* *J«* 

^,4^ jc ,4*UV1 >i J/i ul J1 ■*■ 

: J* £ jiw C^ m J* 

>1 Dilution end point (DE.P- ) VM '- i ^ 1 - ' 

. iUVl J& * J ^ pf ijUa*i! Jpl ^ 

UJ^ct! j il ^ Jtl ^ i;u U/* J 

. i*M i„r 4 L j}*l *-lj 



dr£fiaCed‘arafat@aun. ecfu. ea 



Dr. Xfialed flrafat 



— V\ — 

Thermal inactivation point ( T* b P* ) - X 

/ lit/ i»Ui JaJ 4*jV **J*J*V>* 

* Jj IS* » <J>*- *(<**11 ijUaJl 

JaJj jf JJ Jt jl ijl 4frj> jf JJ 

Longevity in vitro (aging) (*¥ U C > n ^ - Y 

(L. 1, V.) 

ajL^lt Jt i£jjJl Jo 4i'jJUj u»j jgJll IJ^iS- Jfa jdl #jJI 

■ ( f*YY - X - ) lM 1 *jL** *rJ-» > *>M f ^ 

>j* J* i* ^Isin ;^U <-/ jli j*** b JJ liLiVl 

JoL'jl iJU* Ajfc -i Jlj/5t J 41 3| 40 ^ Jo L* ^ JJ 

dWif - /*L^1 jyJ* r* ^ J2T^ ^UBI ;>L i cc* 

* j* ju> # U S^U «* I /| ul# 
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; ,i ii. M 'Sfl 1 

L^lwj 

u=*-«! J* ./jffcjl IfjCf j if LfrJaR o* 

jJ! Je\ dil » £* jrt-T .1?- JJ 4^Ut U>! 4-f~* 

L j. tiar-J Jai»“ jJ til) j) 4^Jj J t (.iiUfJ jjjill 

il^lf L r 'l i]i jh ;J*J ^IZc-Vl Jl* Q* *1j 4*J1 JfUHi J t 

tj-* £+ , !Jl_* tW- dUi ■*>-*£ ^ Af+Jji iU] O p 

-tJiUj-M 

Mycoplasma ; - \ 

je\i y*3 *^j\c 

JP Jl S j*^ j£d ^ j witches - broom ^ i^>Jl ) ^U1 L.£* 

L jJI c * tu* viJ Ji Ptyuody Ju* 

V1UJK.* j^'Sl J* <j&*i f J* j* * oL^jtiiJl 

: li jdii 4iL*VJ ,j£ ojOet If^l 

L*+£ J jl If JO Ja* ,_y J^T 1 SjTJ ^ 1 ) 

Ajjfjjt -*1 

. ^-kJ\j j'U'St .j* jai (v) 

* J*1 *■>* J^. jUj^ fj* (*“) 

• J _j4lJ*4 (ji t C 0 

g«| i^fJU^j .^Vt J*J ^ U*\ j-J ^ * J 
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, jfi yAwit 

JM *>v- *4- otJhur - 

t oi Jt dJS j 4 jj - jdl 4jLJ! Ij-i p**- 4 J-'il 

(__U~.il (j1 jPilSSfcl Jc C**JjfjJt jS^i\ *Upj uriM.il iHj/tJ 

4jLo 1| otlUJI £* fj* jj^ <^"j sJjJ * J l^ oVjU iz^rlj . u-JjJ 

^jrlj ilb ^1 oJL*il j&j * uli* oVj^M *i* jflj u>LA 

41 1 jl cwJS jgc •*** Jl <j1 <i] 

. 4j£ J 4*4*C«.U Iwij -jUl 

kj jC'i ijSljl ll(Uj olellai JUfi Doi al ^ ^ J 

4i U l» olrVj^ _^-Vl Uji i^ljlJ 

^ 4»L-f* oj* jW^U^ itchBs bn)om «-»>ji <~£* j* 

mycoplasma like bodies Uj^j5U! 4^17 ^Wl * jj 
^a«i J , ^ 4****Sil _> t j* ‘ ObjC iwJltl J *UI 

. • j* Ji* j*Ut ^ 4 * J. JIqIjLiII 

jrt £ j! ^ i j bfri J 4j*d*j jl i j j£ cuts e J* j£ jJl ^Lrtr'Sl 

JLZz Ujj*= j Oj ^ * • Q|{^j JaS tSj\hj j£*ill i*li£* 

jir\ #j* J*wj ■ ( \ \ ) iSJ^ jW ^ C^J * J** ^lj 

j£-*ll J] 4Ci J*cj Yo* _i \ « * d\ • J*i olf 

\T liU J) 4*-iJ oLijjPr l^. *?jj 

Ui ilj# J? dlt jjiT J Jla ^ dj] jf , 

U jlal 4p^*y b j , J P^A 4*^ ^la# 
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Jl oUf- i jT ijir* \ t J JlSi OJ jC-JI* V * * 0* 

oJirj ijpu&L* i^jwJl ^ . *UilJ ja ij j 4ik* J 

t_^ _# ™ o'itUj Ej5*-*JI cjJa j * Jjp-1 Jl iJjU j 

- ^Ji I J* *~&f j* 

ijj \j* jlli*ii ^ lo_J? ■*_*•* Ujj *tWDUj_^r ^J lp (jl 

(J L! ^ Jl *^>J jji Ji ^L^Pr'Sl 4fl__*4>^U J_J?1 j,l_jk*?l 

, d jJI ijruf f L-rSl *itt iUU olrUB 

eJI *^bLffJ) 4*<l— - t^Lj v -r* <3^ Uj^CjCpU <>■ 

* iiJ! c-~J A4 IJ1 u* W^l |^* tetracydina Jl 4ej£ 

u-* *^>3L — *U li iLail ^ olrli 4 1 j»W ^ ^ny ^U Ishiio et al 

*3fj*«Vj . jjj^t 4i JUI iUL*j ^Ijj'?! j^j Ji J* obbelt 

OM * * jf Jf Achromycin and Auraomyein ^ ot aU, J 4JuJI 
<j“*A 5 Jh J* 4ilct j JJI jS\ • I uui* jl j 

baj 6* * J Jl J ^ball olfUl j_#j#r 

* lex- otj jl .UJ* UU u' *] < f WSl *i> ^ UU *U d? u ii 

* ijjijl! ^ cil? J* I jc'il oJ Jl iibt olji 

Jt U^_:c Steroks JJ oL ^1 U j^» jOl 

>*ijJ* JJj b W^ i JSH JJ J^c £jj Jj S' h'*** °^i 

^ *^r_ i] (J® 'j^Jl i 3b *WiI jl jJjj 

* \|Tb-\rJI^-l 

TJWj*IhI 1I jfl cjltllajl iU**! V ^1 ^*1 
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* jA vi-il li^ 5U* uj^i -UJ!l> Jjj j UjHjjC.lt 0'S 

4 *r i ® |*t-*r'Sl o4*j-i o i ’tj»'3t »o* jiMu jj . t/ot jVSl 

j H j cftrl _JI J AJfU (l^p- j iliUl ojlttkJ! jj J.U1I cl-Ul j 

. iUJ) olUlktl 

i^Ull c /»tj»'S tj witches broom Jlj jl^uVt jl» \*j* 

: iJUl V U$U UjHijC^ # U\) Vi fa 

. 3 ■ J J l olfLifl j ^ t ^ 

W** >"jl! yH* jll Jtjj'Jl <L=*U='Us»i j Jfrji (tj) 

. J*«e VjJlottUJ) 

.iLalloULK j oLjjiilt *] Jt tjyctl ^ f ('") 

Tetracycline Jl ol£i.4L.J_,,l:ij, ^>\^\ . j* ^y* o**. (>) 

• fUj-'Sl a j* Jla J*Uf V (jiLiT ^1 hrJ'Sl jj 

jljJ-ljOUHlUl^! JauJta v »~»- VlUjHjjQl^ o 

J « UfL* jll J-iySl V f-’ UjH{jOl jl UJ-U tj] 
c* •**>. U JU Jjllij C iJ. Je 1 U)j»j ^-J jt,-H 
• U»jjj ij-Jj U jH< jCa U i_y_it ij! jTi ji ji.U-1 uJjtl J l>j» 

: CiLiaaifi JaU it>jjS ^ll _ f 

Toxins produced by Arthropods 

Jc J"r oULai. ^^kwj 

Jjfk J] 5j^> otU) tfeU- l jl^ [j^r iJUi oU-fy j>- *J 

6* Jttl > , Uj ^ 4UVt o p CAW ^1 l/}l iL4r 
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^ Uii *J ) iul z\\ Calligypcna pettucida i ^ ^ J 

*Jx If W oLS* jr jjAl Homoptera 

tSJls^W ereophid mitts Ji| ^Ji JJif , oUl j 
1 jt 4 _-h± 7 £jpLfJI Jt Je ^ |P — -5® 

ul opr 3 i diftr jjJflf ^ oUJt l ^p j 

^»iC 4.-4^ J*j* J Jj& J1 t£jJ r J#“b ^ U Jc jkM ^ ^4C iji? 

^ *^1# 4 jlje u -3 *^ ^^bos broom ^-LJI 

, 4--jjr4l! ii L^Vt 

Genetic abnormalities ; e Jf Jjttj _ f 

Zyrj ] >’ M\ U* J U>UI U^I JJl 4^Ji itU ^ **11 4U 
ii jjJt £> jjdl l->* • \ T *\ jjl uJjll J ^laEJ jl oLi* j* 

ut> jJlJl 4_s**ii *J ^id-l j <jL>J til £*"ji jL^J^ O J 

^ j*_-£ jJ] 4j Lili 5j l:L| 4liU] ib .jl'^jil 

Jj'Sl 4|^U>T JIj jJ ^ £jj$ jl ^ U- J^IHUVI 0 * 

SW (J £7yJlJl )<Aa cjl (_} #4^ j]'3! i l£* JJ ^ djfcj yU'f'Uj^# 

dJtj 4#L5 j 5)1* *3l Q* - Ci£j*tf O^i *» 

^ Edwardsou and Corbett 4*-U I L-^l i^iUl 

i ujl^ r klUI oLj 3 i] - \ \ W \X 

if jjFjijjLi-t dh Jt j* t^v. 

oLjl Jisw { * i! j*£ jj*3i J jUjit dij jl j.* 

. ( r • ^ J» v ^ 1^11 ^ ^ 
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— A* — 



Nutritional deficiencies ; 2jj&}\ (jC ^j _ £ 

jJt- J>-L 

j c '3l Jii >UjJ\ Oj; » jl Oj^J J- 1 J-* 

l/ 3 -^ u\* JtiU Jjg f j jrj-J] ii^Vl ittr 4jLs^r 

jtldljl l^ti^ j*U Jl i£*jt t j-JIJjt j Jj-iilj p jufill 
j* _X*J1 js?li olj ij I o^i dU*^ . 

l dJlj -oLi* ^^tjpVl' J ^ \ iZljAj 

^ Lt^Ulitu /r! jlloUtj4t , Sugar beet yellow vims JC,J I 
j* JL*r j)J U ^j.U1I o\tL ji jj] Je jjJXJVl v jt-* jJi-X I 
^z)! dUr 4-,*£r *1 oIju*OU 3 j 

, <J*\ ^-^1 (^OAI 

High temperature : 5j( j^ { m 0 

JuaII (j^ jjcl #jt^- oW J g *^*U L»J| t^A> jc ^Jai jj 

Nicotiona Jtf*. j» . ^ j^l iUVI u>l >1 a^S U^l 

A — i C£ £jL^ ia ^ °fVJA jjV *jf itutinQ&a 

ut p 6 Vf J| 4jlf l^U) ^ 

fjjji dl* j\ j* 

i y! J t'Sl § a» , iUVl <j£ U -utf 

JJ ^>5 *J* ofcUl *JA iZJej* U lil I dj)S JU| ^JaT Jf ;j«4-l 

. v lj >" u\i ij >) 



dr£fiaCed‘arafat@aun. ecfu. ea 



